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REPORT 

OF  THE 

SECRETARY  OF  INTERNAL  AFFAIRS. 


COMMUNICATION. 


Department  op  Internal  Affairs, 
Harrisburg,  December  i,  1888. 
To  His  Excellency  James  A.  Beaver, 

Governor  of  the  Commonwealth  : 

Complying  with  the  requirements  of  the  Constitution,  I  have  the 
honor  to  present  to  you  herewith,  for  transmission  to  the  General  As¬ 
sembly,  reports  of  this  Department  for  the  year  ending  November  30, 
1S88,  as  follows : 

Part  I.  Land  Office. 

State  Weather  Service. 

Vital  Statistics. 

Part  II.  Assessments. 

Very  respectfully, 

Your  obedient  servant, 

THOS.  J.  STEWART, 
Secretary  of  Internal  Affairs. 
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BY  TRANSF1H 

JUL  3  7  1314 


The  Departrnentof  Internal- Affairs  under  present  organization  con¬ 
sists  of  six  Bureaus,  as  follows  : 

1.  Land  Office. 

2.  Vital  Statistics. 

3.  State  Weather  Service. 

4.  Assessments. 

5.  Industrial  Statistics. 

6.  Railroads ,  Canals ,  Telegraphs  and  Telephones. 

A  record  of  the  business  of  the  Department  is  published  in  four 
parts  :  the  first  four  Bureaus  being  included  in  one  volume,  and  de¬ 
signated  Parts  I  and  II,  while  the  Bureaus  of  Industrial  Statistics  and 
Railroads,  etc.,  are  each  published  in  separate  volumes,  and  designated 
respectively,  Parts  III  and  IV. 


PART  I— Land  Office. 

State  Weather  Service, 
Vital  Statistics. 
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REPORT. 


Department  of  Internal  Affairs. 

Harrisburg.  December  1 ,  1888. 
To  His  Excellency  James  A.  Beaver, 

Governor  of  Pennsyvania : 

Sir  :  As  required  by  the  Constitution  and  law,  I  submit  herewith  a 
detailed  report  of  the  business  of  the  Department  within  the  year  end¬ 
ing  on  the  30th  day  of  November,  1888. 

I  also  submit  suggestions  as  to  needed  legislation,  which  I  trust  may 
receive  your  endorsement. 

Respectfully  submitted. 

THOS.  J.  STEWART, 
Secretary  of  Internal  Affairs. 


MONEY  RECEIVED. 

During  the  fiscal  year  ending  with  the  30th  day  of  November,  1888, 
there  was  received  in  this  Department,  and  paid  into  the  State  Treas¬ 
ury  the  sum  of  $4,632.96.  Of  this  amount  $1,965.64  was  for  purchase- 
money  for  lands  and  interest  thereon  ;  $630.82  for  warrant  and  patent 
fees  ;  $228.00  for  fees  for  certificates  of  service  and  certificates  of  qual¬ 
ification  issued  to  anthracite  mine  foremen,  and  $1,808.50  for  fees  re¬ 
ceived  for  copies  of  warrants,  surveys,  patents  and  miscellaneous  doc¬ 
uments,  as  will  appear  in  the  following  detailed  statement : 
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STATEMENT — Showing  the  number  of  warrants,  patents  and  certificates  to  the 
State  Treasurer ,  issued  from  December  1,  1887,  to  November  80,  1888,  both  days 
included,  with  the  amount  of  purchase-money  and  fees  for  warrants,  patents, 
etc.,  etc.  Also  copying  fees  received  during  the  same  period. 


Yeak  and  Month. 

New  warrants. 

Patents. 

Excess  tickets. 

Certificates  to  State 
Treasurer. 

Purchase-money. 

Warrant  and  patent 

lees. 

Pees  for  certificates 

to  mine  foremen. 

Copying  fees. 

CO 

c3 

43 

3 

1887,  December, . 

3 

3 

$106  So 

$40  CO 

$6.00 

$209  50 

$362  35 

1883,  January, . 

6 

4 

10 

234  80 

75  00 

3  00 

201  00 

513  80 

1888,  February,  . 

2 

1 

3 

2  36 

25  00 

3  00 

169  25 

199  61 

1888,  March, . 

2 

3 

5 

174  73 

45  00 

65  50 

285  23 

1888,  April, . 

2 

2 

12  00 

10  00 

223  75 

245  75 

1888,  May, . 

4 

4 

2 

10* 

441  14 

60  00 

119  50 

620  64 

1888,  June, . 

2 

9 

.  .  . 

11 

71  36 

115  00 

3  00 

226  00 

415  36 

1888,  July, . 

5 

4 

1 

10 

99  6S 

60  82 

171  00 

153  25 

484  75 

1888,  August, . 

2 

3 

5 

97  92 

40  00 

55  50 

193  42 

1888,  September, . . 

3 

5 

8 

56  17 

70  00 

6  00 

108  25 

240  42 

1888,  October, . 

1 

1 

406  04 

15  00 

3  00 

151  50 

575  54 

1888,  November, . 

3 

6 

9 

262  59 

75  00 

33  00 

125  50 

496  09 

Totals, . 

31 

43 

3 

77 

$1, 965  64 

$630  82 

$228  00 

$1,808  50 

f4  632  96 

"Liens. 

DETAILED  STATEMENT. 

Of  fees  received  for  the  year  ending  November  30,  1888. 


620  copies  of  surveys, .  $620  00 

250  copies  of  patents, .  250  00 

185  copies  of  warrants, .  142  50 

330  searches, . 82  50 

92  connections  embracing  609  tracts, .  456  75 

69  copies  of  applications  and  139  copies  of  miscellaneous  papers,  256  75 

31  warrants  issued,  . .  155  00 

76  mine  foremen’s  certificates  issued, .  228  00 

43  patents,  .  475  82 

-  $2,667  32 


Recapitulation. 


Purchase-money,  .  $1,965  64 

Warrant  and  patent  fees, .  $630  82 

Mine  foremen’s  certificate  fees, .  228  00 

Copying  fees,  .  1,808  50 

-  2,667  32 


$4,632  96 


RESUME  OF  THE  BUSINESS  OF  THE  DEPARTMENT  FOR  THE  YEAR 

ENDING  NOVEMBER  30,  1888. 


Letters  Received  and  Answered. 

5,756  relative  to  land  office  business. 

2,460  relative  to  industrial  statistics. 

625  relative  to  railroads  and  assessments. 
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Reports  Distributed,  Blanks,  Certificates  and  Circulars  Forwarded  and  Cer¬ 
tificates  Issued  and  Recorded. 

924  reports  on  lands  and  assessments,  vital  statistics  and  weather 
service. 

1,900  reports  on  industrial  statistics. 

920  reports  on  railroads,  telegraphs,  etc. 

520  blanks  relative  to  land  office  business. 

10,600  relative  to  industrial  statistics. 

2,500  blanks  relative  to  railroads  and  assessments. 

750  relative  to  vital  statistics. 

76  mine  inspectors’  certificates  issued. 

76  mine  inspectors’  certificates  recorded. 

28  certificates  to  observers  of  Pennsylvania  State  Weather  Ser¬ 
vice  issued. 

28  certificates  weather  service  recorded. 

Band  Office. 

1,607  copies  of  original  papers  certified  and  issued  under  the  seal  of 
the  Department. 

8,365  searches  for  warrants  and  surveys,  required  for  patenting, 
copying  and  connections,  and  refiling  the  same. 

2,29L  entries  in  fee-book,  transcribing  the  same  quarterly  for  settle¬ 
ment  with  the  Auditor  General. 

4  quarterly  returns  to  the  Auditor  General. 

45  applications  for  warrants  received  and  entered  on  register. 

44  applications  for  patents  received  and  entered  on  register. 

45  applications  for  warrants  endorsed  and  filed. 

44  applications  for  patents  endorsed  and  filed. 

31  tickets  issued  for  warrants. 

3  tickets  issued  for  excess. 

43  tickets  issued  for  patents. 

31  new  warrants  issued,  recorded,  registered,  numbered  and  filed. 
31  new  warrants  issued  and  directed  to  county  surveyors  for  ex¬ 
ecution. 

40  new  surveys  from  county  surveyors  calculated  and  compared 
with  warrants. 

33  new  surveys  entered  on  surveyors’  list  of  returns,  numbered 
and  filed. 

3  new  surveys  containing  an  excess  of  land  calculated,  compared 
with  warrants  and  placed  in  excess  files. 

9  new  surveys  calculated,  compared  with  warrants  and  returned 
to  the  county  surveyors  for  correction. 

1  new  survey  calculated  and  placed  in  suspended  file. 

43  entries  on  warrants  or  applications  of  the  time  of  patenting. 
52  endorsements  on  surveys  of  the  time  of  patenting. 

43  entries  in  warrant  registers  of  the  time  of  patenting. 

77  calculations  of  sums  due. 
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77  certificates  of  sums  due  directed  to  State  Treasurer. 

77  State  Treasurer’s  receipts  entered  and  delivered  to  the  Audi 
tor  General. 

77  vouchers  written  and  entered  in  fee-book. 

77  vouchers  numbered  and  filed. 

43  patents  written,  recorded  and  indexed,  embracing  6,452^  acres 
of  land. 

20  satisfaction  of  liens  entered  on  land  lien  dockets. 

20  certificates  of  liquidation  of  liens  made  out  and  forwarded  to 
the  pro tho notaries  of  the  several  counties,  under  the  act  of 
the  4th  day  of  April,  1868. 

12  caveats  entered,  recorded  on  caveat  book  and  filed. 

7  citations  issued  and  noted  on  caveat  book. 

26  surveys  copied  and  certified  under  the  act  of  the  16th  day  of 
February,  1S33. 

12  monthly  statements  delivered  to  the  Auditor  General. 

Vital  Statistics. 

In  the  records  of  marriages  the  names  of  6,702  men,  with  their  oc¬ 
cupation,  age,  residence  and  name  of  county  where  the  license  was 
issued,  have  been  recorded. 

In  the  records  of  marriages  the  names  of  6,702  women,  with  their 
age,  residence  and  name  of  county  where  the  license  was  issued,  have 
been  recorded: 

In  the  registry  of  physicians  and  surgeons  the  names  of  8,248  phy¬ 
sicians  and  surgeons  were  recorded,  with  the  date  of  their  county 
registration,  sex,  color,  place  of  birth,  residence,  and  the  names  of  the 
institutions  that  conferred  the  degrees,  and  the  different  places  at 
which  they  have  practiced. 
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THE  LAND  OFFICE  BUREAU. 


Among  the  records  of  this  Bureau  are  the  following : 

1.  The  records  of  the  first  title  acquired  by  the  proprietaries  and 
the  Commonwealth  to  all  the  lands  within  the  limits  of  the  State. 

2.  The  records  of  all  grants  and  conveyances  from  the  proprietaries 
and  the  Commonwealth,  which  include  the  original  application  for 
the  warrant  to  survey  the  land  applied  for,  the  warrant  directed  to 
the  deputy  surveyor,  the  return  of  survey  by  the  deputy  surveyor,  the 
Surveyor  General’s  return  to  the  Secretary  ot  the  Land  Office  for 
patenting  and  the  records  of  patents  granted  by  the  Commonwealth. 

3.  The  books  of  accounts  showing  the  financial  transactions  of  the 
proprietaries  and  the  State  with  the  purchasers  of  land,  from  the  time 
the  public  domain  was  offered  for  sale  down  to  the  present  time,  in¬ 
cluding  the  lien  dockets  which  indicate  the  amount  of  purchase  money 
and  fees  remaining  charged  against  the  lands  applied  for. 

4.  The  maps,  drafts,  reports  and  other  papers  relating  to  the  surveys 
of  the  State  and  county  lines,  State  and  turnpike  roads,  railroads 
canals  and  other  public  improvements. 

5.  The  orders,  decrees,  commissions  and  reports  of  commissioners 
relative  to  the  running,  establishing  and  marking  the  boundary  lines 
between  the  Province  of  Pennsylvania  and  the  Provinces  adjoinin'! • 
also  all  the  papers  bearing  upon  the  adjustment  of  the  boundary  lines 
between  this  Commonwealth  and  States  of  New  York,  Ohio,  Mary¬ 
land  and  Virginia. 

6.  The  records  of  the  organization  of  the  different  counties,  their 
boundary  lines  and  the  proceedings,  reports  and  maps  relating  to  the 
erection  of  new  counties  and  the  re-marking,  changing  and  resurveying 
of  the  lines  of  the  old  counties. 

7.  The  charters,  maps,  commissions,  public  documents,  records  and 
other  papers  pertaining  to  the  colonial  history  of  Pennsylvania.  Also 
the  records  of  the  Pennsylvania  commissioners  relative  to  the  Cen¬ 
tennial  Exposition  of  1876. 

8.  The  reports  of  the  county  commissioners,  as  provided  by  the  act  of 
1887,  relative  to  the  inspection  and  preservation  of,  and  the  enforce¬ 
ment  of  the  penal  laws  regarding  the  State  boundary  monuments. 

9.  The  reports  of  the  boards  of  examiners  on  all  successful  candi¬ 
dates  who  apply  for  certificates  as  mine  foremen  or  certificates  of 
qualification,  as  required  by  the  act,  of  1885. 

The  work  of  this  Bureau  for  18S8  has  been  about  equal  to  that  of 
the  preceding  year;  but  a  comparison  of  the  amount  of  money 
received  during  the  year,  for  certified  copies  of  office  papers,  with 
that  received  in  any  previous  year,  except  1887,  shows  a  large  increase 
in  the  work  of  the  Bureau. 
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The  fees  established  by  law  for  certified  copies  are  fixed  at  a  nominal 
sum  and  are  by  no  means  adequate  compensation  to  the  amount  of 
labor  required  to  produce  the  work.  Some  of  the  connected  drafts 
for  which  the  Bureau  receives,  say,  only  $10,  would,  if  made  by  an 
expert  draftsman  outside  of  the  Bureau,  cost  not  less  than  $40  or  $50. 
This  is  true  of  nearly  all  of  the  work  done  by  the  Bureau  for  which 
fees  are  received.  The  following  table  exhibits  the  amounts  received 
in  the  way  of  copying  fees  for  the  years  1886.  1887  and  1888: 


Comparative  Statement  of  the  Amounts  Received  for  Copies  for  the  Years 

1886,  1887  and  1888. 


December,  . 
January,  .  . 
February,  . 
March,  .  .  . 
April,  .  .  . 
May,  .  .  .  . 
June,  .  .  . 
July,  .  .  . 
August,  .  . 
September,  . 
October, 
November,  . 

Totals, 


1886. 


?204  91 
137  50 
149  55 
182  00 
121  26 
94  50 
93  25 
81  25 
134  50 
103  25 
106  75 
68  75 


81,477  47 


1887. 


8132  50 
148  67 
118  00 
56  00 
186  75 
211  25 
151  25 
134  50 
186  55 
215  25 
128  75 
281  25 


81,950  72 


1888. 


8209  50 
201  00 
169  25 
65  50 
223  75 
119  50 
226  00 
153  25 
55  50 
108  25 
151  50 
125  50 


81,808  50 


While  it  is  jtrue  that  there  are  only  fragments  of  vacant  land  remain¬ 
ing  in  Pennsylvania,  the  title  to  which  has  not  passed  from  the  Com¬ 
monwealth,  yet,  during  the  year  188S  there  were  forty-five  applica¬ 
tions  filed  for  warrants  to  have  land  surveyed  which  it  was  alleged 
was  unappropriated.  These  applications  covered  an  aggregate  area 
of  3,057  acres  and  118  perches,  an  average  of  67  acres  and  152  perches 
for  each  application.  Many  of  these  applications  were  contested  by 
parties  who  claimed  to  own  the  lands  applied  for,  either  by  right  of 
improvement  or  by  virtue  of  warrants  and  surveys  heretofore  granted. 
A  number  of  the  cases  are  still  pending.  The  work  necessary  for  the 
consideration  of  an  application,  granting  of  warrant  and  reception  of 
survey,  when  the  application  is  not  contested,  is  slight  compared  with 
the  work  when  caveats  are  filed  against  the  granting  of  warrants.  It 
may  safely  be  said  that  the  work  of  the  Land  Office  Bureau  has  ma¬ 
terially  increased  within  the  last  two  or  three  years,  and  it  has  been 
impossible  to  make  any  marked  advancement  in  the  copying  of  origi¬ 
nal  surveys  and  other  mutilated  papers,  as  required  by  the  act  of  1833, 
for  the  reason  that  the  force  provided  by  law  in  this  Department  has 
been  employed  constantly  in  performing  the  regular  routine  work. 
The  duty  imposed  under  the  act  referred  to  has,  therefore,  been  neg¬ 
lected.  In  this  connection  it  is  proper  to  refer  to  the  report  for  1887, 
in  which  we  said  on  this  subject: 

“  This  act  has  beenin  force  for  upwards  of  fifty  years,  and  yet  there 
have  been  only  about  ten  thousand  copies  made.  Undoubtedly  there 


Under  head  of 
instead  of  1862. 


“  Missing  Sur 


veJs,”  in  line  six,  the  date  should 


read  1762 
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might  have  been  much  more  accomplished.  It  is  proper  now,  how¬ 
ever,  to  speak  only  of  the  present  possibilities  of  the  Bureau  in  this 
direction,  in  order  that  the  Legislature  may  appreciate  the  duty  de¬ 
volving  upon  it  and  provide  the  means  whereby  the  purpose  of  the 
act  of  1833  may  be  accomplished.  That  this  needed  work  cannot  be 
done  by  the  present  force  may  be  inferred  from  the  tact  that  since 
1874  the  work  of  the  Department  has  been  enlarged  by  transferring 
to  it  the  Railroad  Bureau,  the  canal  and  State  road  records,  the  county 
and  State  boundary  line  reports,  the  Bureau  of  Vital  Statistics  and 
the  State  Weather  Service  Bureau,  without  any  increase  being  made 
in  the  number  of  employes.  There  should  be  provisions  made  for  the 
employment  of  at  least  three  skillful  and  careful  draftsmen,  whose 
services  should  be  devoted  exclusively  to  the  copying  of  the  old 
papers  in  the  Department  that  are  falling  to  pieces  from  age.  Thou¬ 
sands  of  these  papers  are  so  badly  mutilated  that  perfect  copies  can¬ 
not  be  made  of  them,  but  the  vast  majority  are  still  susceptible  of 
complete  reproduction,  and,  as  many  of  them  are  closely  connected 
with  the  early  history  of  the  Commonwealth,  a  spirit  of  patriotism 
should  inspire  the  proper  authorities  to  make  provision  for  the  pre¬ 
servation  of  the  information  they  contain.  They  are  invaluable  to  the 
people  as  title  papers,  and  their  disappearance  from  any  cause  would 
lead  to  the  most  hopeless  confusion  and  costly  litigation  and  would, 
in  many  cases,  destroy  the  possibility  of  ascertaining  the  facts  neces¬ 
sary  to  settle  the  disputes  that  are  sure  to  rise  regarding  original  title  s 
In  former  reports  attention  has  frequently  been  called  to  the  bad  con¬ 
dition  of  these  papers,  and  legislation  has  been  suggested  whereby  it 
might  be  better;  but  unfortunately  nothing  has  yet  been  done.  It  is 
hoped  that  the  Department  may  be  able  to  present  the  question  to  the 
next  Legislature  in  such  a  way  that  proper  regard  for  public  duty  will 
furnish  the  means  necessary  for  the  acccomplishment  of  this  work. 
In  order  that  these  papers  may  be  preserved  so  far  as  possible  in  the 
meantime,  the  Department  has  provided  2,500  document  boxes,  in 
which  they  have  been  filed. ” 

These  suggestions  are  now  renewed  and  action  is  still  more  earnestly 
solicited,  for  the  reason  that  the  necessity  for  the  reproduction  of  these 
old  and  mutilated  papers  grows  more  apparent  each  year. 

Missing  Surveys. 

There  have  been  very  few  requests  during  the  year  for  copies  of 
original  surveys  that  could  not  be  found  among  the  tiles.  A  few  such, 
however,  have  been  made,  prominent  among  which  was  the  request 
for  a  draft  of  a  tract  of  land  containing  5,913  acres,  situated  on  the 
north  side  of  the  Frankstown  Branch  of  the  Juniata  river,  which  was 
surveyed  for  the  proprietaries  in  1862.  This  survey  belonged  to  the 
file  of  Bedford  proprietary  papers,  and  for  many  years  has  been  miss¬ 
ing.  Recently  a  certified  copy  of  it  was  ordered  by  parties  interested 
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in  the  land  which  it  includes,  and  after  a  long  and  tedious  search  it 
was  found  in  a  package  of  papers  that  had  been  stowed  away  as  use¬ 
less.  Some  years  ago  a  copy  of  this  survey  was  called  for,  but  it 
could  not  be  found.  During  the  last  year  numerous  requests  have 
been  made  for  information  concerning  the  original  plan  of  the  town 
of  Presqueisle,  now  known  as  the  city  of  Erie.  Many  of  the  patents 
issued  covering  lands  described  in  this  plan  were  never  recorded  in 
this  Bureau,  and  the  information  that  we  have  been  able  to  give  has 
been  exceedingly  meager,  for  the  reason  that  the  original  plan,  as  filed 
here  by  the  surveyors  who  laid  out  the  town  of  Presqueisle,  was  miss¬ 
ing.  Recently  this  plan,  or  a  copy  of  the  same,  was  found  among  some 
old  papers  filed  away  in  one  of  the  little  rooms  adjacent  to  the  de¬ 
partment  formerly  occupied  by  the  Secretary  of  the  Land  Office.  It 
is  a  map  of  great  value,  as  it  contains  information  which  could  not 
otherwise  be  had,  the  records  of  the  county  of  Erie  having  been  de¬ 
stroyed  by  fire  in  1823.  With  this  map  we  found  a  large  number  of 
other  papers  connected  with  the  early  history  of  the  town  of  Presque¬ 
isle,  and  the  purchase  from  the  Government  of  the  United  States  of 
that  portion  of  the  Commonwealth  which  is  designated  the  “  Erie  Tri¬ 
angle.”  There  are  few  cases  of  the  acquisition  of  title  by  the  Com¬ 
monwealth  of  greater  interest  than  the  acquirement  of  title  to  that 
portion  of  territory  lying  along  Lake  Erie.  The  Commonwealth  ob¬ 
tained  possession  of  this  territory  in  order  to  secure  a  front  on  the 
lake.  The  territory  comprising  the  triangle  was  claimed  at  one  time 
by  the  States  of  Massachusetts,  Connecticut  and  New  York,  by  virtue 
of  Colony  grants.  New  York,  by  deed  bearing  date  March  1, 17S1? 
Massachusetts,  by  deed  bearing  date  April  19,  1785,  and  Connecticut, 
by  a  subsequent  conveyance,  released  to  the  Government  of  the  United 
States  all  their  alleged  rights  to  this  territory.  Connecticut,  as  a  part 
consideration  of  this  release,  reserved  one  hundred  and  twenty  miles 
of  territory  lying  west  of  the  Pennsylvania  boundary,  in  the  State  of 
Ohio,  which  has  since  been  known  as  the  “Western  Reserve.”  After 
these  releases  had  been  made  to  the  Government  of  the  United  States? 
Pennsylvania  purchased  the  territory  by  a  contract  which  was  ratified 
by  an  act  of  Congress,  September  4.  1788.  In  1792  a  conveyance  from 
the  Government  of  the  United  States  to  the  Commonwealth  of  Penn 
sylvania  was  made,  which  was  signed  by  George  Washington,  as  Pres¬ 
ident,  and  Thomas  Jefferson,  as  Secretary  of  State.  The  considera¬ 
tion  was  fixed  at  $151,640.25,  and  cancelled  by  Continental  certificates 
of  indebtedness.  The  triangle  thus  became  a  part  of  the  territory  of 
Pennsylvania.  It  embraces  202,187  acres.  After  the  purchase  of  this 
tract  from  the  United  States,  several  Indian  tribes  made  claim  to  the 
land ;  but  compromises  were  made  with  them  on  payment  of  several 
thousand  dollars,  in  consideration  of  which,  as  appears  by  the  terms  of 
their  release,  they  quit-claimed  all  their  interest  in  the  triangle  “from 
the  beginning  of  the  world  to  the  date  of  these  presence.” 
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In  1795  the  General i']^ss0nx;b];7*  authorized  the  laying  out  of  the  town 
Presqueisle,  which  was  :part  Oij.the^trianp’W,..  and:  also  directed  that 
sixty  acres  should  be  reserved  for  the  use  of  the  United  States  Gov¬ 
ernment,  for  building  forts,  magazines,  arsenals  and  barracks  for  the 
defense  of  the  harbor.  The  same  year  General  William  Irvine  and 
Andrew  Ellicott  were  appointed  by  Governor  Mifflin  to  survey  this 
land.  The  first  work  was  to  lay  out  the  garrison  grounds,  in  size  and 
shape,  as  directed  by  the  United  States  authorities.  It  is  said  that  the 
peculiar  shape  of  this  survey  was  the  result  of  compliance  with  the 
orders  of  General  Anthony  Wayne,  in  relation  to  its  survey.  A 
plan  of  this  historic  military  reservation  appears  on  the  map  of  the 
town  of  Presqueisle,  recently  found  in  this  Department.  At  this  mil¬ 
itary  reservation  a  block  house  fort  was  maintained  until  after  the  war 
of  1812,  where  a  detachment  of  United  States  forces  were  posted  to  re¬ 
strain  the  Indians,  as  well  as  to  keep  a  watchful  guard  against  any 
attack  that  might  be  made  by  the  English  forces.  A  facsimile  of  the 
original  block  house  was  erected  some  four  or  five  years  ago  by  virtue 
of  an  act  of  the  Legislature.  On  these  grounds  is  also  located  the 
Pennsylvania  Soldiers’  and  Sailors’  Home,  erected  in  1885  by  act  of 
the  Legislature.  Near  the  block  house  General  Anthony  Wayne  was 
buried  in  1790.  Within  the  limits  of  the  town  of  Erie,  and  in  the  im¬ 
mediate  vicinity  of  the  garrison  grounds,  stands  “  the  old  Presqueisle 
Fort,”  which  was  constructed  by  the  French  in  1792,  and  from  which 
a  corduroy  road  was  built  into  the  interior  of  the  county,  fourteen 
miles,  to  French  creek,  where  the  French  built  Fort  Le  Boeuf.  From 
Fort  Le  Boeuf  the  French  had  water  communication  through  to  their 
noted  fort  “  DuQuesne.”  The  officer  commanding  Fort  Presqueisle, 
Captain  Riparti,  went  from  that  fort  to  Fort  Le  Boeuf,  in  December, 
1753,  to  meet  George  Washington  who  came  from  Virginia  to  treat 
with  the  French.  During  the  Pontiac  conspiracy  in  1763,  a  furious 
battle  was  fought  against  the  English  at  Fort  Presqueisle,  which  re¬ 
sulted  in  the  surrender  of  the  fort,  and  tradition  says,  the  massacre  of 
the  soldiers’  and  settlers.  From  this  triangular  tract  of  ground,  re¬ 
ferred  to,  the  timber  was  taken  to  build  the  vessels  that  composed  the 
fleet  of  Commodore  Perry,  which  fleet,  led  by  the  “  Lawrence,”  bear¬ 
ing  the  historic  banner  of  Perry  with  its  motto,  “  Don't  give  up  the 
ship,”  sailed  out  on  the  lake  to  meet  the  British,  and  won  the  decisive 
victory  on  the  10th  of  September,  1814.  The  triangle  was  surveyed 
soon  after  its  acquisition  by  the  Commonwealth  of  Pennsylvania,  and 
it  was  resurveyed  in  1812  by  Thomas  Wilson,  especially  commissioned 
by  the  Governor  for  that  purpose.  A  detailed  record  with  the  field 
notes  of  Mr.  Wilson,  and  many  letters  written  by  him  and  the  Secre¬ 
tary  of  State,  regarding  the  characterof  the  land  surveyed,  together  with 
an  account  of  the  Indian  disturbances  of  the  time,  were  also  found  with 
the  map  of  the  town  of  Presqueisle  already  referred  to.  These  papers 
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are  of  great  public  interest  and  will  undoubtedly  become  more  inter¬ 
esting  with  the  lapse  of  timeC 

-  J  -  ''  t  c  '  o  »  .  c  '  c 

County  Lines. 

There  has  been  but  one  report  filed  during  the  year  regarding  the 
location,  alteration,  or  establishment  of  county  lines,  as  required  by 
the  act  of  May  8,  1876.  The  report  of  the  commissioners  appointed 
to  make  the  boundary  line  between  the  counties  of  Washington  and 
Greene,  together  with  the  map  of  the  boundary  line  between  these 
counties,  wras  filed  here  July  5,  1888.  A  copy  of  the  report  is  here¬ 
with  given,  and  the  map  referred  to  can  be  found  in  a  pocket  in  the 
cover  of  this  book. 

Certified  Copy  of  the  Report  of  the  Commissioners  to  Ascertain  and  Mark  the 
Line  Between  Washington  and  Greene  Counties. 

No.  98 ,  November  Term ,  1886,  Quarter  Sessions. 

Jo  the  Honorable  the  Judges  of  the  Courts  of  Quarter  Sessions  ot  the 
Peace  in  and  for  the  Counties  of  Washington  and  Greene  : 

We,  the  commissioners  appointed  in  the  annexed  order,  met,  were 
sworn,  and  adjusted  our  transits  to  the  county  meridian  establishment 
on  the  college  campus  at  Washington,  Fa.  We  also  adjusted  the 
chain  to  be  used,  and  appointed  J.  H.  Campbell,  transitman.  We 
then  obtained  the  following  records  of  former  survey  :  From  the  Sec¬ 
retary  of  Internal  Affairs,  Harrisburg,  Pa.,  a  certified  copy  of  the  sur¬ 
vey  made  in  the  year  1798. 

From  the  clerk  of  the  courts  of  Washington  county,  Pa.,  a  certified 
copy  of  the  change  made  in  the  line  in  the  year  1802. 

We  began  the  survey  at  the  mouth  of  Ten  Mile  creek,  thence  by 
said  creek  to  a  point  opposite  the  site  of  the  old  “  Wallace  mill,”  as 
shown  on  the  plot  hereto  attached.  J.  H.  Campbell  then  resigned, 
and  the  commission  adjourned  until  a  successor  was  appointed. 

Respectfully  submitted. 

Witness  our  hands  the  11th  day  of  January,  A.  D.  1888. 

R.  Y.  Johnson, 
James  B.  Smith. 

To  the  Honorable  the  Judges  of  the  Courts  of  Quarter  Sessions  of  the 
Peace  in  and  for  the  Counties  of  W ashington  and  Greene  : 

Upon  the  appointment  of  A.  J.  Gilmore  as  a  member  of  the  com¬ 
mission  to  ascertain  and  mark  the  line  between  said  counties,  we,  the 
undersigned  commissioners  appointed  in  the  annexed  order,  met  and 
A.  J.  Gilmore  was  duly  affirmed  and  appointed  transitman,  and  after 
adjusting  his  transit  to  the  county  meridian  at  Washington,  Pa.,  we 
proceeded  to  trace  the  line  from  the  north  branch  of  Ten  Mile  creek 
to  the  West  Virginia  State  line,  where  Wheeling  creek  crosses  said 
line,  as  shown  by  the  plot  hereto  annexed,  and  have  located  and 
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marked  the  same  as  indicated  on  the  plot.  From  the  north  branch  of 
Ten  Mile  creek  to  Wheeling  creek  forty  (40)  permanent  stones,  three 
(3)  feet  long,  were  set  two  and  one-half  (2-£)  feet  deep  at  the  points 
indicated.  Each  were  dressed,  centered  and  lettered  on  the  end  above 
ground.  At  intermediate  points  smaller  stones  were  set.  All  of  which 
is  respectfully  submitted. 

Witness  our  hands  this  11th  day  of  January,  A.  D.  1888. 

R.  Y.  Johnson, 

James  B.  Smith, 
Andrew  J.  Gilmore. 

Commonwealth  of  Pennsylvania,  ) 

1  }  ss» 

County  of  Washington,  ) 

I,  M.  R.  Allen,  clerk  of  the  courts  of  quarter  sessions  in  and  for 
aforesaid  county  and  State,  do  hereby  certify  that  the  above  is  a  true 
and  correct  copy  of  the  report  of  commissioners  to  ascertain  and  mark 
the  division  line  between  Washington  and  Greene  counties,  so  full  and 
entire  as  the  same  remains  of  record  in  my  office. 

Witness  my  hand  and  seal  of  office,  this  fifth  day  of  May,  A.  D.  1888. 
[seal.]  M.  R.  Allen,  Clerk. 

Boundary  Lines  and  Boundary  Line  Monuments. 

By  virtue  of  the  authority  given  by  the  act  of  May  19th,  1887.  blank 
forms  were  prepared  and  sent  to  the  commissioners  of  the  several 
boundary  line  counties,  on  which  they  were  directed  to  make  a  report, 
giving  the  condition  of  the  monuments  which  mark  the  lines  between 
Pennsylvania  and  adjoining  States.  All  the  county  commissioners 
upon  whom  the  duty  of  inspection  of  monuments  was  imposed  by 
this  act,  seem  to  have  made  the  necessary  examination  and  have 
made  reports. 

The  condition  of  the  boundary  line  monuments,  as  shown  by  the 
reports  hereinafter  printed,  calls  imperatively  for  additional  legisla¬ 
tion  on  this  subject.  The  reports  indicate  a  large  percentage  of  the 
monuments  to  be  displaced,  mutilated  or  destroyed.  In  the  report 
for  1887  attention  was  called  to  the  fact  that  while  the  commissioners 
are  required  to  examine  the  monuments,  no  authority  is  given  them 
to  replace  those  that  have  been  displaced  by  any  cause  whatever. 
The  law  should  be  so  amended  that  the  Secretary  of  Internal  Affairs 
would  have  authority  to  cooperate  with  the  authorities  of  adjoining 
States,  to  reset  displaced  monuments  and  to  repair  old  ones  and  to 
reestablish  the  boundary  lines  when  their  exact  location  cannot 
otherwise  be  determined.  The  preservation  of  the  boundary  line 
monuments  is  highly  important,  not  only  to  the  Commonwealth  gen 
erally,  but  especially  to  those  persons  whose  lands  are  limited  by  the 
boundary  lines.  To  accomplish  this  necessary  work,  an  annual  ap¬ 
propriation  of  fifteen  hundred  dollars  should  be  made  to  cover  the  ex¬ 
pense  of  the  work. 

2 a  Sec.  Int.  Aff. 
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Looking  at  the  commissioners’  reports  in  detail,  and  comparing  them 
with  those  of  1887,  we  find  that  there  have  been  a  number  of  impor¬ 
tant  changes.  Along  the  line  of  Erie  county,  which  borders  on  both 
Ohio  and  New  York,  the  monuments  were  found  to  be,  with  few  ex¬ 
ceptions,  in  good  condition.  One  highway  monument  on  the  line  of 
the  Lake  Shore  and  Michigan  Southern  railway  was  found  to  have 
been  covered  by  the  operations  of  that  company.  Another  at  the  in¬ 
tersection  of  the  State  Line  road  with  the  road  to  Findley’s  Lake  was 
found  to  have  been  raised  about  six  inches  by  the  action  of  the  frost. 
Still  another  on  the  east  side  of  the  Clymer  and  Columbus  railroad 
was  found  to  be  somewhat  mutilated.  The  monument  marked  1,4  M 
P”  as  well  as  the  2nd  and  219th  milestones,  have  been  partially  dis¬ 
placed  by  frost.  Along  the  W arren  county  line  the  monuments  are  all 
reported  in  good  condition  ;  but  the  commissioners  suggest  that  the 
stone  monument  between  the  20Sth  and  209th  milestones  be  removed 
to  some  other  location,  for  the  reason  that  it  is  in  the  centre  of  a  pub¬ 
lic  highway,  and  obstructs  travel.  Along  the  McKean  county  line  all 
the  monuments  are  reported  in  good  condition,  except  two  or  three 
that  have  been  slightly  mutilated.  The  Potter  county  commissioners 
report  a  number  of  monuments  to  be  40  to  50  feet  distant  from  the 
line  established  in  1881.  It  would  seem  that  the  commissioners  ap¬ 
pointed  in  that  year  to  rtsurvey  and  reestablish  the  line  made  a 
a  change  in  its  location  along  the  line  of  this  county.  The  commis¬ 
sioners  report  milestone  125  as  badly  mutilated  since  examined  in 
1887.  No  change  is  reported  in  the  condition  of  the  monuments  along 
the  Tioga  county  line,  but  reference  is  again  made  to  milestone  100, 
which  was  set  in  the  middle  of  a  stream,  and  which  was  displaced  by 
a  flood  and  still  remains  out  of  its  proper  place.  The  Bradford  county 
commissioners  find  a  number  of  monuments  that  have  been  partially 
displaced  by  frost,  and  they  recommend  that  some  legislation  be 
passed  by  which  those  displaced  may  be  reset.  The  condition  of  the 
monuments  along  the  Susquehanna  and  Wayne  county  lines  is  such 
as  to  require  no  attention,  although  a  few  of  them  have  been  partially 
displaced  by  frost.  The  commissioners  of  Delaware  and  Chester 
counties  again  call  attention  to  the  fact  that  the  line  between  those 
counties  and  the  State  of  Delaware  is  so  imperfectly  marked  that  its 
location  is  not  known ;  and  in  this  connection  we  reprint  from  the  re¬ 
port  of  1887  an  article  on  this  subject. 

The  commissioners  of  Delaware  and  Chester  counties,  two  counties 
whose  territory  is  bounded  in  part  by  the  New  Castle  circle,  forcibly 
call  attention  to  the  fact  that  this  circular  line  is  unmarked  and  that 
there  are  many  persons  living  in  the  vicinity  of  the  line  whose  resi¬ 
dence  cannot  be  definitely  settled  as  to  the  State  they  are  in,  owing 
to  the  uncertainty  of  its  exact  location.  The  Chester  county  commis¬ 
sioners  also  represent  that  the  people  on  both  sides  of  the  line  are 
anxious  to  have  it  surveyed  and  marked  by  permanent  monuments 
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They  also  represent  that  the  land  running  down  between  the  States 
of  Delaware  and  Maryland,  which  embraces  some  six  hundred  and 
seventy  acres  and  belongs  to  the  State  of  Pennsylvania,  is  claimed  by 
the  State  of  Delaware.  The  people  living  there  vote  and  pay  taxes 
in  Delaware,  and  the  titles  to  their  lands  are  recorded  in  New  Castle 
county,  of  that  State.  In  the  report  of  Colonel  J.  D.  Graham,  upon 
the  southern  boundary  lines  of  Pennsylvania,  on  page  168,  in  speak¬ 
ing  of  the  uncertainty  of  the  location  of  this  circular  line,  he  says : 
“Mr.  W.  Smith,  a  gentleman  who  has  once  served  as  a  member  of  the 
legislature  of  Delaware,  resides  a  full  half  mile  in  the  State  of  Penn¬ 
sylvania,  measured  in  the  shorest  direction  from  his  dwelling  house  to 
the  circular  boundary.”  This  reference  to  the  uncertainty  of  the  exact 
location  of  the  circular  line,  and  the  expression  of  the  citizens  resid¬ 
ing  in  its  vicinity,  ought  to  influence  legislation  in  the  two  States,  which 
would  lead  to  the  exact  location  and  marking  of  this  historial  line. 

In  that  part  of  Chester  county  which  borders  on  the  State  of  Mary¬ 
land,  the  commissioners  found  eighteen  monuments,  only  four  of 
which  were  in  good  condition.  It  is  true  that  these  monuments,  which 
are  on  Mason  and  Dixon's  line,  have  been  set  for  many  years,  but 
their  history  is  such  that  immediate  action  should  be  taken  looking 
toward  their  reestablishment  and  repair  wherever  necessary.  In 
1887  the  commissioners  of  Lancaster  county  reported  that  they  were 
unable  to  find  more  than  four  monuments.  In  their  report  for  1888 
they  give  the  location  of  another,  which  is  designated  as  Stone  No.  3. 
Stone  No.  2  was  reported  as  lost  in  1887,  but  was  found  in  the  bed  of 
a  run,  broken  into  three  pieces.  Only  one  monument  along  the  Lan¬ 
caster  line  is  reported  in  good  condition,  the  others  having  been  dis¬ 
placed  or  mutilated.  An  effort  was  made  by  the  Lancaster  county 
commissioners  to  cooperate  with  the  commissioners  of  Cecil  county, 
Maryland,  in  the  reestablishing  and  repairing  of  the  monuments,  but 
the  commissioners  of  the  latter  county  refused  to  act  in  the  matter, 
and  nothing  was  therefore  done.  Of  the  forty-one  monuments  along 
the  York  county  line  the  report  of  last  year  shows  that  nineteen  were 
in  imperfect  condition.  Some  were  mutilated,  others  displaced  or 
carried  away.  In  the  inspection  made  last  May  the  commissioners 
found  six  additional  monuments  in  damaged  condition.  Crown  stone 
25  is  broken  off,  but  the  upper  part  has  been  reset ;  stone  27  is  broken, 
but  has  been  reset;  stone  29  is  broken  into  several  pieces;  stone  36 
is  badly  mutilated,  while  41  seems  to  have  been  vandalized  by  relic 
seekers.  The  twenty-five  monuments  along  the  Adams  county  line 
are  reported  in  about  the  same  condition  as  last  year,  ten  of  them 
being  in  perfect  condition,  and  fifteen  mutilated  or  displaced.  Three 
of  the  Franklin  county  monuments  have  been  badly  damaged  since 
the  last  report.  Milestones  Nos.  31  and  32  and  crown  stone  No.  33 
aie  reported  as  badly  mutilated.  In  Fulton  county  there  is  but  little 
change  in  the  condition  of  the  monuments,  except  that  milestone  No. 
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2,  which  was  reported  in  had  condition  last  year,  has  been  replaced. 
For  some  inexplicable  reason  the  commissioners  of  Bedford  county 
failed  to  make  any  report  on  boundary  monuments  last  year.  There 
report  this  year  is  full  and  satisfactory,  however.  It  states  that  there 
are  four  dirt  monuments  and  seven  stone  ones  along  the  line  of  that 
county.  The  former  were  found  in  good  condition,  but  the  latter 
had  been  considerablv  disturbed.  The  commissioners  repaired,  to 
some  extent,  the  stone  monuments.  Their  report,  however,  states  that 
the  citizens  residing  near  and  owning  property  along  the  State  line 
are  very  desirous  that  the  line  should  be  more  plainly  marked.  The 
only  marks  now  found  are  on  the  hills  and  mountains  where  the 
mounds  of  dirt  and  piles  of  stones  may  be  very  easily  disturbed  and 
much  trouble  caused  thereby  to  land  owners.  The  commissioners  of 
Somerset  county  have  made  an  exceedingly  full,  complete  and  inter¬ 
esting  report.  The  earth  mounds  which  were  reported  last  year  as 
nearly  all  being  wholly  or  in  part  destroyed  have  been  put  in  good 
condition.  The  stone  mounds  have  been  repaired  and  replaced. 
When  making  the  examination  for  the  present  year  two  additional 
monuments  were  discovered,  one  made  of  iron  found  on  the  road 
leading  from  the  old  national  road  to  Salisbury  and  supposed  to  have 
been  erected  when  that  road  was  built.  The  monument  was  found 
lying  in  the  gutter,  but  was  placed  securely  in  its  original  position. 
The  other  monument  was  a  large  Hat  stone  about  four  feet  high  bear¬ 
ing  the  inscription  “  State  Line  ”  on  one  side  and  “D.  M.  ”  on  the 
other.  The  engraving  is  supposed  to  have  been  done  by  some  one 
connected  with  the  Mason  and  Dixon  party.  A  very  full  and  inter¬ 
esting  sketch  of  this  monument  is  given  in  the  supplemental  report 
of  the  commissioners.  In  Fayette  and  Greene  counties  the  monu¬ 
ments  are  all  reported  in  good  condition.  Washington  county  also 
reports  all  monuments  in  good  condition,  with  the  exception  of  one 
on  which  some  person  attempred  to  carve  his  name.  The  remainder 
of  the  counties  bordering  on  the  Ohio  line,  including  Beaver,  Law¬ 
rence,  Mercer  and  Crawford,  report  the  monuments  all  in  good  condi¬ 
tion.  It  will  be  remembered  that  it  is  only  a  few  years  since  this 
line  was  reestablished  and  re- marked  by  new  monuments. 

The  act  of  1887,  requiring  the  commissioners  of  border  counties  to 
make  an  examination  of  the  monuments,  fails  to  provide  any  com 
pensation  for  the  services  of  the  commissioners,  or  to  provide  funds 
for  the  defraying  of  the  necessary  expenses  of  the  work.  Many  in¬ 
quiries  have  been  made  of  this  department  as  to  the  payment  of  bills 
that  might  be  incurred,  and  in  every  instance  the  department  has 
advised  that  the  proper  source  from  which  to  expect  payment  was 
the  county.  The  commissioners  of  Washington  county  in  submitting 
their  report  rendered  a  bill  against  the  Commonwealth  for  $45,  and 
with  it  sent  the  following  letter  of  transmissal : 
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,  “  Washington,  Pa.,  December  6 ,  1888. 

Hon.'  Thos.  J.  Stewart,  Harrisburg ,  Pa  : 

Honored  Sir  :  Inclosed  please  find  bill  for  service  rendered  in  mak¬ 
ing  examination  of  the  boundary  line  between  Washington  county 
and  Ihe  State  of  West  Virginia. 

We,  the  commissioners  of  Washington  county,  feel  that  in  all  justice 
we  should  be  paid  for  this  service,  and,  as  the  act  of  Assembly  fixing 
the  compensation  for  the  commissioners  of  Washington  county  limits 
their  time,  there  is  no  way  by  which  we  can  get  pay  for  this  extra 
service  from  our  county.  We  feel  that  it  is  unjust  to  demand  service 
from  us  without  compensation. 

Trusting  that  you  will  give  this  matter  your  favorable  considera¬ 
tion,  we  remain  your  obedient  servants, 

David  E.  McNary, 

Dennis  W.  Regester, 
Robert  G.  Taylor, 

Commissioners .” 

To  this  the  Department  made  reply  as  follows : 

“  To  ihe  County  Commissioners ,  Washington ,  Washington  County ,  Pa.: 

Gentlemen:  In  answer  to  your  letter  of  the  6th  instant,  in  which 
you  enclosed  bill  for  $45  against  the  Commonwealth  of  Pennsylvania 
for  services  rendered  in  connection  with  the  examination  of  the  bound¬ 
ary  line  monuments,  we  would  say  that  we  scarcely  know  what  to  do 
with  this  bill.  We  have  no  funds  out  of  which  to  pay  it,  and  we  be¬ 
lieve  there  is  no  provision  of  law  authorizing  its  payment,  unless  it 
be  paid  by  the  county.  You  have  performed  a  duty  imposed  by  the 
act  of  1887,  and  if  you  have  a  local  law  that  prohibits  your  board  of 
commissioners  from  receiving  a  per  diem  compensation,  it  would 
seem  that  it  is  a  matter  that  should  be  referred  to  your  representa¬ 
tives  in  the  Legislature,  in  order  that  they  may  secure  proper  legisla¬ 
tion  providing  for  compensation  for  such  services.  It  is  certain  that 
the  bill  ought  to  be  paid  by  your  county,  for  it  is  the  citizens  of  the 
border  counties  that  are  most  clearly  interested  in  the  law  and  who 
receive  such  benefits  as  may  be  derived  from  its  existence. 

Very  truly  yours, 

Isaac  B.  Brown, 
Deputy  Secretary , 
For  Thos.  J.  Stewart, 
Secretary  of  Internal  Affairs .” 

There  are  some  counties  in  which  local  laws  exist  that  fix  the  maxi¬ 
mum  compensation  that  can  be  allowed  to  the  commissioners  of  such 
counties.  It  is  undoubtedly  a  hardship  to  require  the  commissioners 
to  make  these  annual  examinations  without  compensation,  and  it  is 
possible  that  this  is  a  matter  that  should  receive  the  attention  of  the 
Legislature.  The  following  are  the  detailed  reports  of  the  county  com¬ 
missioners  : 
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All  of  the  road  monuments  and  stone  outside  of  the  mile  stones  were  also  examined  by  said  Board  of  Commissioners,  and  found  in  good  condition. 
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DELAWARE. 

Commissioners’  Office, 
Media,  Pa.,  September  6 ,  1888. 

Hon.  Thos.  J.  Stewart, 

Dear  Sir  :  Your  letter  in  relation  to  our  report  of  boundary  line 
monuments.  I  beg  leave  to  submit  that  there  are  no  boundary  monu¬ 
ments  on  the  line  between  this  county  and  Delaware  State  other  than 
trees,  etc.,  and  they  are  not  official.  Consequently,  we  have  no  re¬ 
port  to  make  different  from  last  year’s. 

Yours,  respectfully, 


Jos.  M.  Rogers,  Clerk. 
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Somerset,  Somerset  County,  Pa., 
June  34,  1888. 

To  Hon.  Thomas  J.  Stewart, 

Secretary  of  Internal  Affairs  : 

The  understand  commissioners  of  Somerset  county  respectfully  sub¬ 
mit  the  following  report : 

That  in  pursuance  of  an  act  of  Assembly,  approved  19th  May,  1887. 
we  proceeded  to  examine  the  boundary  line  between  Pennsylvania  and 
Maryland,  so  far  as  it  extended  along  our  county  and  make  an  exami¬ 
nation  of  the  monuments  on  the  line.  To  more  effectually  make  the 
examination  and  aid  us,  we  procured  the  services  of  L.  C.  Colborn, 
Esq.,  both  a  theoretical  and  practical  surveyor  of  sixteen  years  prac¬ 
tice,  and  E.  0.  Kooser  and  H.  J.  Picking,  as  chainmen,  both  having 
had  experience  in  the  business,  the  former  having  completed  a  course 
in  surveying  at  Washington  and  Jefferson  College,  and  the  latter 
having  served  upwards  of  a  year  with  an  engineer  corps  on  the  South 
Penn  railroad.  The  instrument  used  by  Mr.  Colborn,  was  one  of 
Lewis  Michaels’  celebrated  compasses. 

We  commenced  on  the  12th  day  of  June,  1888,  on  the  State  line,  on 
the  boundary  between  Payette  and  Somerset  counties,  on  the  east 
bank  of  the  Youghiougheny  river,  at  a  large  white  oak  tree,  which  is 
said  to  be  on  the  line,  on  land  of  Mr.  John  Swollop,  and  run  the  line 
east  with  a  magnetic  bearing  of  south  eighty  seven  and- one  half  de¬ 
grees  east,  being  a  variation  of  two  and  one-half  degrees  from  the 
original  bearing,  and  was  completed  within  ten  days. 

The  entire  line  was  run  on  the  true  bearing  of  S.  87|°E.,  except  over 
the  Allegheny  mountain,  where,  owing  to  local  attraction  caused  by 
some  ferruginous  substances,  it  was  run  at  three  degrees  variation  from 
the  original  magnetic  bearing. 

The  line  as  located  by  Messrs.  Mason  and  Dixon  was  accurately 
located  on  the  ground,  and  so  thoroughly  was  their  work  done  that  at 
the  present  day,  although  but  few  traces  of  the  survey  of  the  previ¬ 
ous  year  can  be  seen,  the  line  can  be  easily  traced.  And  with  but  one 
exception  did  we  find  any  disturbance  on  the  line,  which  was  caused 
by  an  incompetent  surveyor  locating  a  tract  of  land  on  the  boundary 
line,  when  he  was  some  distance  away  from  it,  but  this  error  has  been 
corrected. 

In  many  instances  the  land  through  which  the  boundary  line  passes 
is  cleared  and  are  finely  cultivated  farms,  whose  land  lines  extend  to 
the  State  line.  In  many  cases  the  fences  are  built  exactly  on  the  line, 
some  of  the  farms  having  been  cultivated  for  more  than  a  century. 

In  the  wooded  parts,  the  survey  of  the  line  runs  exactly  with  the 
land  corners  and  lines,  many  trees  being  blazed  and  marked  by  old 
surveyors,  some  of  which  we  blocked  and  counted,  several  counting 
back  to  over  eighty  years. 
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The  whole  length  of  the  boundary  line  in  Somerset  county  is  thirty- 
one  miles  one  hundred  and  three  rods  and  four-tenths,  which  is  as  ac¬ 
curate  a  measurment  can  be  made  without  cutting  out  the  line  in 
the  wooded  parts.  In  the  examination  of  the  line  we  lound  forty 
mounds,  eighteen  earth,  twenty  stone,  and  two  earth  and  stone,  and 
one  iron  monument. 

We  also  passed  over  four  other  earth  mounds,  which  we  were  not 
sure  of,  but  are  confident  now,  that  they  were  originally  placed  there 
by  Mason  and  Dixon,  and  will  be  placed  in  good  condition  by  another 
year. 

The  earth  mounds,  with  the  exceptions  noted  above,  are  all  in  good 
condition,  averaging  from  ten  to  twenty  feet  in  diameter,  and  about 
five  feet  in  height,  cone  shape.  They  are  well  constructed  and  beauti¬ 
ful  in  appearance. 

The  stone  mounds  have  all  been  placed  in  fairly  good  condition  and 
shape,  and  if  left  undisturbed  will  stand  for  ages.  The  mounds,  as 
has  been  previously  reported,  vary  in  distances  from  each  other  from 
twenty-one  rods  to  nearly  three  miles  apart. 

The  greatest  distance  in  which  there  are  no  mounds  is  on  Savage 
mountain,  and  this  can  be  accounted  for,  from  the  fact  that  the  moun¬ 
tain  is  very  steep  and  the  surface  entirely  covered  with  stone,  and  the 
least  displacing  or  movement  of  any  of  the  stone  would  cause  them  to 
roll  down  the  mountain  side,  and  the  removing  of  but  few  stone  from 
the  top  of  the  mounds  would  leave  them  in  such  condition  that  you 
could  not  discern  them  from  the  vast  piles  of  stone  laying  there. 
Yet  in  this  great  interval  between  the  mounds,  we  found  well  defined 
land  corners  and  marked  trees,  but  the  mounds  should  be  replaced  at 
regular  intervals  at  this  place  in  order  to  settle  any  dispute  that  might 
arise  as  to  the  line.  At  one  point  on  Piny  mountain  there  is  a  stone 
pile  built  up  in  the  shape  of  a  mound,  which  has  been  taken  by  some 
surveyor  for  a  mound  and  so  marked,  but  which  is  by  actual  measure¬ 
ment  fifty-four  feet  from  the  line.  We  did  not  feel  ourselves  justified 
in  removing  it,  or  we  would  have  done  so,  but  if  left  stand,  may  lead 
to  some  serious  trouble  in  the  future. 

In  one  instance  we  found,  on  the  public  road  leading  from  the  old 
national  road  to  Salisbury,  a  large  flat  stone  inclined  at  an  angle  of 
forty-five  degrees,  standing  exactly  on  the  boundary  line,  with  the  in¬ 
scription  cut  upon  it  as  herewith  given. 

The  foregoing  is  a  correct  drawing  of  the  stone,  and  thinking  it  may 
be  of  interest  to  some  we  report  it.  Upon  inquiry  of  the  oldest  in 
habitant  of  that  part  of  the  country,  no  one  could  give  us  any  infor¬ 
mation  as  to  when  it  was  placed  there  :  it  is  beyond  the  memory  of 
the  oldest  citizen.  We  are  led  -to  believe  it  was  placed  there  by 
some  one  of  the  men  of  Messrs.  Mason  and  Dixon  for  pasttime,  while 
resting,  or  staying  over  night  at  this  point. 

In  one  place  on  Negro  mountain,  the  line  passes  through  an  Indian 
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burial  ground,  where  many  of  the  graves  are  in  form,  some  have  been 
opened  by  relic  hunters  and  many  Indian  relics  found,  such  as  toma¬ 
hawks,  arrow  points,  pipes  and  earthenware.  The  finding  of  these 
led  others  to  suppose  that  many  of  the  mounds  on  the  line  were 
Indian  graves  and  were  thrown  apart  in  order  to  find  relics,  but  which 
have  been  repaired. 

Mr.  Colborn,  our  surveyor  took  copious  field  notes  of  the  survey, 
noting  the  wooded  and  cleared  districts  through  which  the  line  passes, 
the  names  of  the  owners  of  the  land  where  it  was  possible  to  obtain 
them,  all  buildings,  roads,  streams  and  rivers,  as  well  as  the  mounds 
and  distances  between  them  and  land  corners.  And  should  a  draft  of 
the  line  be  desired,  he  can  and  will  furnish  one  to  the  Department. 
On  the  whole,  the  line  is  well  defined,  and  the  monuments  in  good 
shape.  Yet  from  the  fame  the  Mason  and  Dixon  line  has  achieved 
and  made  so  as  early  as  1820,  when  the  eccentric  John  Randolph,  of 
Roanoke,  made  great  use  of  this  phrase,  which  was  caught  up  and 
heralded  by  every  newspaper  throughout  the  land  during  the  excited 
debate  in  Congress  on  the  question  of  excluding  slavery  from  Mis¬ 
souri,  which  gained  its  celebrity.  We  would  also  recommend  the 
passage  of  a  resolution  by  our  Legislature  for  the  appointment  of  a 
joint  commission  between  Maryland  and  Pennsylvania  to  reestablish 
and  mark  the  boundary  line  as  it  originally  was. 

We  would  state  as  a  matter  of  our  own  convenience,  we  had  erected 
posts  at  the  end  of  each  mile,  with  the  number  of  miles  on  each  post. 
This  work  and  examination  of  the  entire  line  was  done  under  our 
supervision,  and  we  take  pleasure  in  certifying  to  the  correctness  of 
the  work  as  done  by  Mr.  Colborn. 

The  examination  of  the  line  was  delayed  about  ten  days  this  year, 
caused  by  the  inclemency  of  the  weather  and  the  sittings  of  our  court. 

All  of  which  is  respectfully  submitted. 

D.  E.  Wagner, 

George  M.  Neff, 

C.  W.  Williamson, 
Commissioners  of  Somerset  county. 


Off.  Doc.] 


Secretary  of  Internal  Affairs 


A.  49 


I 

H 

< 


c ri 

a 

a 


w  O'd+L 

K+J 

*  §S 

gM 

o5  2 

“■-fig 

■g  S  e.a  ^ 

5$a=2 

ci  p,a 


A  6  C.g 

;g  a  £  s 

r« 


°.S 

A  £ 


ss§ 

B-3— '  ,-. 

53  4>  Cj 
■Sfl-oP 
=  K  KM  " 
fl  3  .2  C3  55 


3.“° 

B^0 

*-  43  ■» 

-gES 

I  ^  CO-M 

a  * 

0-73^3  O 

S3-fl,P  rf 
'O  03  fl,g 

ap:  5  >. 

O+J  +J  > 

o 


a 

o 

.fl 

£ 

>» 

.Q 

'O 

a 

03 

•a 


c3 

M 

a 

13 

A 

A 


«M  fl  fl 

O  O  O 
®-2  ^ 
60  g'  g 

•^g| 

aS  ^ 

A  3  X  A 
^COJO) 
fl  C'fl  jfl 

3  a. Bo 

6 


'O 

_c 

co 

fl 

"fl 

fl 
-fl 
-M 
CO  . 
<1 


O  03  fl 

73  *3  ? 
1§£ 
fl§a 

C  A  o 
fl  B  fl 

* a  - 

A  0<^ 
o^1 

fl 


fl  fl  ' 
r*  -fl  fl 

o“l 

y>  ■ 


CO 


,2050 

0+3  ^  ^ 


Sgc 

>ag 

« 

'U  -A 
+3'£o 
to  3-P 
ca  O  A 
A=HrO 


§•  ~ 
03  0 

25 

5§ 


O  fl 
fl-G 

■A  +3 

Jfo 

3  a 


.1  CO-P 
A  0  CO 
o-=*  fl 
0  5^ 


iO 

'fl  . 

fl  o 

P.3 


be  0 

fl 

-  c 

-  fl 
A  a 
fl.* 
fl'O 


'fljo 

l|g 

£-  E 
|L  o 

^  fl  S-i 

3  Ca 


J,  ft  A 

>>25 

to  p  ^ 

c  c»o 
fl  flco 

,  flfl:  • 

SbI 

oO  x 
a  .  fl 
fl  CS'fl 

gc.S 

O  A  A 
fl  >  CS 


£  £3  oco 
Afl^ 

A  T3  o 

alL 

Ohb''p. 

I  C0£  O 

x-  c-s  u  a 

°§  .S-a 

©  >  b  s  .2 
c-r  c  o  o 

fl^2  A3  o 


w  c 
*0^0 
o 
o 
bo 


ooocoooooooooooooo 

rOrOrOrOrCrOrOrOrOrC'OrO'OrO'OrO,OrO 


o 

fl 

3d 

£ 

a 

*o 

CO 

fl 

3 

-fl 

H 


<1 

fl 


fl 

....0 . fl . 

000000000030000000 
'C'O'O'O  3'p'urororo>~>rororC'0'orarv 


cio  6  6  6  6  6  6  6  6  6  6  c  6  6  6  6  ooo  0 

P'0  'O'O'O'U'O'O'O'O'O'O'U'O'U'O'O'O'O'O 

’fl 

ft 

a> 

>> 

.O 


X 

iSodddddddddddddodddd 

p'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O 

w’cd’-^»d’^rt^co'orcrT-4'o'i’cd'-^'id’cd’»^’ooc:*’o'-^' 
(M  C<1  C^l  ©"i  O'!  W  CO  CO  CO  CO  CO  CO  CO  CO  co  co  a  ■a 

ddddddddoddddddddddd 

fcfc&fcfcfcfcfclzifciz;fcfcfcfcfciziizi!z;!z; 


4  a. — Sec.  Int.  Aff. 


GREENE. 


50  A 


Annual  Repokt  of  the 


[No.  9, 


a 

© 

P3 


fG  £  a 
^  c  © 

s  ©^d5d 
ddso 

-g«  ^ 

S+-  ,G.fl 

C  ©  CO 
+3  C  Sh  ■  — 

,C  ©  2-  —  £ 

c3  P-© 


°2o'S 
©  - 


O  A 

ft  3=)  p 
~  © 
C  2 


S3?  c3 
a  ijd 


S+3 


C  C  ft 

rO  0  © 


^'d  33+2  o 


to  • 
"C  43 

o® 
dJ  * 
©  © 


2  o 

H*  © 

I 

C  to 
.2-d 
S3  ® 
'O'P 
c  2 


d . ,.  .  . 

£oooooocoocooooodooccocoooocooocooo 

Cfddroraro,or©d3d5r©,©dJ'0'orO'oror©ru,orarDd3d),o'Odrar©r©rO'Odrcs 

O 

co  s-i 

C  3 

«  3 

hf  ©  o  o*  o  6  o’  ©  6  o*  6  ©  c  6  o  o*  o  d  6  6  c  •  6  6  d  o  6  6  6  6  6  6  o  d  6 

rdd3d'Ur©,0r0d5rCr0,d,0’0r0r3dr0dJ'dr©  Gr©TJf©rU,Gr0''©,0r0'0'©',0,G 

^  £ 

dJ 

a  d? 

cd  3 

-ks  ci 

§  -s 

£dddddddddddddddddddd©ddddddddddddd 

^'S'O'i'C'C'C'O'D'O'O'O'O'D'O'O'D'd'C'O'OQ'O'C'O'O'O'O'O'O'i'w'D'O’i 

Sh 

§  I 

o  5 

*  •  | 

OQ 

■^•^Tio'iO’iOic'ilC'iC' iff icfirfo’tc  CD  '^Tco''0  iO- Co" co'co' co’cototo'io’ 


s 

o 

rG 

pi 

>» 

,Q 

'O 

c 

Cw 

T3 

© 

a 


a 

* 

© 

© 

— 

& 


o3 


e  cj 


cg3 

OJ 


to  r< 

uB'z 
o  ° 

^  +J  „  . 
©  G  ©i> 
rO  © 

sgig 

3  -J  w  G 


>» 

G> 


,  -  -.2 

co  to  -G  co 


C  ® 

©-T 


.  o)®Saog2s.5>  fi 
W  ^  sc  03  d;  2  C3  ^  2  3 3 3 3d 

"  O  jHoo<J°'S  m  3 

©-U+S+S+S+i+S+J+i+i 


co 

§  :rs 


S1?-?  m  S-“  fcs-’-'K  >>  ’  V  ®"L 

£  S?  o  g  ®os-.S  g  ®  2  “X-O  ®5^s 

®  a  .as®  —  a,  o  a  c 

ti  g  ®s  a  s  ®  cs  $  3  s  ^2  Srj  <u 

»3®o  if  =  ®i-—  c  3  >  >  a  o  ®  5S--  ® 

jl^SopQijSHmcaffloStsJ 

+J+i+Jp+5  (J+J+J+J-P-Pp-P+J+J-tJ-P-P+Jpp 


^CO^iOOb-COOlO  -  WCO^L'3fflP-COO:C 


WASHINGTON. 


Off.  Doc.] 


Secretary  of  Internal  Affairs 


A.  51 


5 

2 


3d 

II 

II 

--  s 

T3 


3 

3 


=r 

o 


I  - 

II  ill 


x 

5 


-g 

f 

* 


-  o 

i’ll  I  =  =  ='=' ='-j 
I  ‘S‘5 

■=  il-g  -■=='« 


-•  -  -■ 


s 

=  a 

s  §1 

—  x  _ 

E  s  3 
'a-aS«-g 


\i  m 


Z  .  —  i.  -  -  —  -  - 

_ -5-5-5-5-5-5-5  =  -_-“-5-5-5-5 

<<  a<<'< 


£ 

>» 

.a 


5 

£ 


>s 

=5 


<=44444444  44444444444444444  44444 


44444444  44444444444444414  44444 


144444444  44444444444444444  44444 


8f 

& 

s 


3 

? 


a 

>1 

=: 

£ 


.2.2  5- 

!iii 

=  -  1  = 

=s  =  *u 
“  *  s 

m 

z  -  ° 


-E-&&-S&&E-&S  .  g  z  ==-:  |  =&■&■£«'=*-*  1  -F=- A  _=.;4  -=-= 

§33  =  55555  5S2-2|=igS3§ggs5S§  USSjji 


LAWRENCE. 


52  A. 


Annual  Keport  of  the 


Remarks. 

No  information 

can  be  ob¬ 

tained  as  to 
the  offender. 

What  action  has 
been  taken  to  ap¬ 
prehend  and  pun¬ 
ish  offenders. 

If  mutilated  or  dis¬ 
turbed,  what  ac¬ 
tion  has  been 
taken  to  repair 
or  replace. 

- 

£  0 
o  0 

it* 

Q  0 
-*->  +_) 
C3  s 

S  o 

«M  Q) 
HH-M 

T5 

p  ® 

22.0 
•a  £ 

P  3 

u 


0 

d 


o 


0 

*A 

o 

o 

G  . 

"a 

0  o 

■e  s-g 

3  ®3 

.®o66d  ^.2  o*  o’  6  o'  o'  o’  o*  o  o  o*  o*  o’ 

rSr0r0r0r0;3'Cr0,0'0r0,0p0,0rU,Ur0rUr0 

-M  G+3 

°  go 

JZJ  a>fc 


s 

o 

A 

£ 

>» 

.o 

'O 

a 

03 


p 

a 

03 

M 

0 

p 

0 

.d 

£ 


3 

o 


a 

a 

§s 

a 

p 

O 

o 

>> 

•°  o 

(M 


0 

a 


ooooooocooooooooo 

rUrO,OrC'OrUrOrOT3rd,0,OrOrOrOrOrO 


ooooooooooooooooo 

'O'O'O’O'O'O'O'O'O'O'O'O'O'O'O'O'O 


3  0 

C  d 
°2 
a  m 

. 

OfQ^ 
_  O  S-I 
0  -d  o3 

*>>5-1  9 
“or§ 

C  5  h 

c  a 

0  +3  »P 

-3  do 

Bd° 

p  S  o 
& 


d 

0 

a 

p 

§ 

a . 

moooooooooooooooooo 

J'D^'Dtl'DrC'O^'O'C'O^'O'a'O'O'O'O 

o 


•O 

p 

03 


ooooooooooooooocooo 


[No.  5, 


MERCER. 


Off.  Doc.]  Secretary  of  Internal  Affairs.  A.  53 


<a 

a 

o 


0  C'O  o5 
O  0)  P  fcH 
SM  c3  O 

n  .  op 
o  cp*” 

«-°g.S 

CO  03  S 
2  03  0  P 

rpP-S  ft 


.ssgS  . 

2  ^  cs 
0_gP- 
cd  ft 
p  2-*j  O 
mP  Sh 

Jtegg 

+3o>.q£ 
P-o  S 
p  *■»  2  ft 

<h43’B  * 


*p  O 

T3  a; 

CD  .3 

-+->  IP 
c3  2 

p  P 


I  cfl 
OrP 

S3 
p  3 
o 


p 

bp 

®'d 
-  ® 

II 

Op 
CC  o 

cnP 


P 

bO 


O 

<D 

ft 

ft 

P 

O 


P 

bo 


S3 

P 


P 

a 

>> 

P 

bo 


rP  P  P 

bo  o  o 

P  O  O 

co  bo  ,  bo 

f-<  cop  w'P 

P3  CDP3 

roco^a^o®0'® 

o  frt  rrt  +J 
03  02 


S  bcpp  ®rd  £p 

g'S  ooSo^®^ddodf;§ 


0 


'P 

O 


P 

-  do.:* 

'p'pp'pp- 


a 

o 

p 

* 

>» 

p 

'p 

P 

c3 

CD 

p 

a 

g 

CD 

P 


o  o 

'a 'a 


ooooooooooooooo 

p  p  p  p  p  p  p  p  p  p  p  p  p  p  p 


o  o  o  o  o  o  o 

p  p  p  p  p  p  p 


p 

3 

o 

o 

p 


o  o 
'p'p 


ooooooooooooooo 

p  p  p  p  p  p  p  p  p  p  p  p  p  p  'P 


o 

'O 


O  30  o  o  o  o  o 

p  — 1  p  p  p  pp 


CD 

a 

p 


z  S'S 

cp  2 

2  s~ 


,  M 

O  5-  CD 

J2  °5 

^OJ  ° 

CQ  ^ 

gas 

III! 


CO  ooooooooooooooo 


o  ooooooo 


CRAWFORD 


54  A. 


Annual  Report  of  the 


[No.  5, 


u 

c3 

a 

© 


®  •  • 
O  & 


•2  © 


<2  u 
2  <D 
» rrj 

a 

C3j  C0 

©£i 

■§8  2* 
f  .3  P..S 


©oooooooo 

—  T3  'O  'O  'O  'O  rO  'O  'O 
T3 
O 
O 

O 


ooooccooooc  oo 

r0r0'0r0r0,0’C,©r3rC,0  rC'C 


®  O  “  o 

©.a 

s 

o_g^  cu 
fO*?  o 

53  O  . 

^  o  a  § 

g-ssal, 

a  o  .2  cs  © 

+3-P-P^ 


o  * 
o 

,d'S 
©  5 

-w  — 


i— (  oQ 

|  HO 
2  O 

s-g 

5 

'g  «  a 
o 


o£ 

s  a 
s*’® 
o  o 

s  — 

©£ 
— '  •+-( 

..o 

0)00 

—I 

ite 

»3 

qS'O 
•E  © 
-  >> 

II 

>& 

« 


a 

o 


>» 

-a 

a 

a 

'a 

© 

a 

g 

c3 

X 

© 

a 

© 

I 


•-ooooooooo 

g'C'O'O'O'O'O'O'O'O 


oooooooooooooo 
•c  'O  'o  as  'a  'c  'O  j  'a  'o  a?  'd  ,o  'a 


^ooooooooo 
*f®  ro'Ofo-arC'C'0ra 

c3 


OOOOOOOOOOOOOO 

rororo,or0'0,cra"o,or0'0r0'0 


c  g-a 
c.g  a 

a 

c  s*  u 
©°^ 
^o 

®  d 
t-  a  tn 
o  „o 

©  a  ©id 
©  c'S 

£  a©  a 
a  ate  3 


© 

a 

3  o'  o'  o'  o'  o'  o'  o  o'  o' 
a  13 -a -c -o -a  13 -a -n -a 


OCOOOOOO  ©-W  o  o  o  o 
'O'c,crororo,oro;a  Q,a,ara,a 

co  a 

*  .  a 


Q-'  ©  — '  CO  -*  co  t-  X 


ooooocoooo 

fcfcfcS’ifcizifcfcfcSz; 


oooooooooooooo 

&  £  2;  B  £  £  <z;  z  a  a  z  Z  z 


Off.  Doc.] 


Secretary  of  Internal  Affairs. 


A.  55 


MAGNETIC  DECLINATION. 

In  view  of  the  increasing  interest  manifested  in  the  subject  of  mag¬ 
netic  declination,  and  its  importance  to  the  land  surveyors  of  the  Com¬ 
monwealth,  and  also  to  obtain,  if  possible,  a  more  faithful  compliance, 
on  the  part  of  the  surveyors,  with  the  act  of  1850,  this  Department 
decided  to  purchase  instruments  and  commence,  at  some  suitable 
point  near  the  State  Capitol,  a  series  of  observations  on  the  solar 
diurnal  movement  of  the  magnetic  needle,  which  were  to  be  con¬ 
tinued,  when  practicable,  throughout  each  year;  noting  also,  when 
convenient,  such  other  meteorological  conditions  as  temperature, 
humidity  and  barometric  pressure,  and  to  make  a  permanent  recordof 
the  same  in  the  Department. 

Accordingly,  with  this  object  in  view,  the  Department  purchased 
one  of  Gurley’s  engineer’s  transits,  and  commenced  tri-daily  obser¬ 
vations  on  the  fourth  day  of  last  September,  and  continued,  with  but 
slight  interruption,  till  the  first  of  November.  Owing  to  the  pressure 
of  other  office  work,  no  observations  were  made  between  the  first  of 
November  and  the  fifth  of  December.  They  were  resumed  however 
on  the  latter  date. 

For  convenience  and  accessibility  the  meridian  line  used  in  this 
work,  is  the  one  established  within  the  public  grounds  by  the  United 
States  Coast  and  Geodetic  Survey,  and  marked  by  two  stone  monu¬ 
ments  bearing  date  September,  1877. 

No  observations  were  made  on  Sundays,  and  none  were  made  during 
heavy  rainfalls,  owing  to  the  lack  of  shelter  for  the  instruments. 

No  barometric  observations  were  made,  as  the  Department  was  not 
provided  Yith  a  suitable  instrument  for  that  purpose. 

The  following  table  exhibits  the  results  so  far  observed  on  the  solar 
diurnal  declination  of  the  magnetic  needle  at  this  station ;  also  the 
temperature  and  ordinary  atmospheric  conditions. 

Three  observations  were  made  each  day,  when  practicable,  at  from 
8  to  8|  o’clock  a.  m.,  H  to  2  o’clock  p.  M.,  and  from  4  to  4^  o’clock 
p.  M.,  according  to  eastern  standard  time. 

The  mean  average  declination  for  the  month  of  September  was 
found  to  be  5°  31.66'  west,  and  for  October,  5°  30.91'  west.  The  aver¬ 
age  daily  movement  of  the  north  end  of  the  needle  for  the  month  of 
September,  between  the  hours  of  8  a.  m.  and  2  p.  m.,  was  found  to  be 
7.75  minutes  westward.  About  the  same  movement  was  noted  for  the 
month  of  October. 
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Magnetic  Declinations,  Observed  at  Harrisburg,  Pa. 


> 


Date. 

Time  of  day 

Declination 

Temperature 

Weath 

1888, 

September  4, . 

H.M. 
8  30 

o  f 

5  27 

o 

72 

Cloudy,  . 

September  4 . 

2  00 

5  36 

74 

September  4 . 

4  00 

5  32 

74 

September  5, . 

8  30 

5  28 

71 

Clear,  . 

September  5, . 

2  00 

5  35 

74 

September  5 . 

4  00 

5  31 

74 

September  6, . 

8  30 

5  28 

56 

Cloudy, 

September  G . 

1  00 

5  41 

65 

September  6,  .... 

4  00 

5  37 

66 

September  7,  .... 

8  30 

5  28 

53 

September  7,  .  . 

2  00 

5  38 

61 

Light  rain, 

September  7, . 

4  00 

5  32 

60 

September  10,  .... 

8  30 

5  27 

68 

Cloudy, 

September  10, . 

2  00 

5  35 

70 

do. 

September  lu,  .  .  . 

4  00 

5  34 

71 

September  11,  .  .  .  »  . 

8  30 

5  32 

66 

Light  rain, 

September  11 . 

2  00 

5  39 

68 

~  do. 

September  11 . 

Heavy  rain 

September  12, . 

8  30 

5  30 

71 

Septembers,  .... 

2  00 

5  38 

81 

Cloudy,  . 

September  12 . 

4  00 

5  31 

79 

do. 

September  13, . 

8  30 

5  29 

71 

Clear,  . 

September  13, . 

2  00 

5  37 

72 

September  13,  .... 

4  00 

5  32 

69 

September  14, . 

8  30 

5  29 

63 

do.  . 

September  11,  ... 

2  00 

5  32 

73 

September  14,  .  . 

4  00 

5  28 

74 

do.  . 

Septemherl5 . 

8  30 

5  27 

62 

Cloudy, 

September  15,  .  . 

2  00 

‘  5  37 

76 

September  15,  .  . 

4  30 

5  28 

75 

September  18,  .... 

8  00 

5  32 

73 

do.  . 

September  18, . 

2  00 

5  28 

80 

Clear,  . 

September  18,  .... 

4  30 

5  32 

78 

September  19,  .  .  . 

8  00 

5  28 

76 

do.  .  .  . 

September  19,  ... 

2  00 

5  31 

77 

September  19,  .  . 

4  00 

5  30 

73 

September  20, . 

8  00 

5  27 

64 

,  *  •  ■ 
do.  .  .  . 

September  20,  .  .  . 

2  00 

5  35 

67 

Cloudy, 

September  20, . 

4  00 

5  36 

75 

do.  .  . 

September  21,  .  .  . 

8  00 

5  28 

73 

September  21,  .... 

2  00 

5  35 

78 

do.  .  .  . 

Septemb  r2l,  ...... 

4  00 

5  31 

79 

September  22, . 

8  00 

5  27 

67 

do.  . 

September  22,  .  . 

2  00 

5  37 

77 

September  22,  .  . 

4  00 

5  30 

78 

do.  .  .  . 

September  24,  .  . 

8  00 

5  28 

63 

do.  . 

September  24, . 

2  00 

5  34 

70 

Cloudy,  .  . 

September  24,  . 

4  00 

.5  31 

68  | 

Clear,  .  .  . 

September  25,  .... 

8  00 

5  31 

57 

Cloudy,  .  . 

September  25,  .... 

2  00 

5  36 

62 

September  25, . 

September  26,  .  .  . 

8  00 

5  31 

61 

Heavy  rain, 
Clear,  .... 

September  26,  .  .  . 

2  00 

5  37 

71 

September  26,  .... 

4  00 

5  32 

70 

do.  ... 

September  27,  ... 

8  00 

5  28 

62 

Cloudy, 

September  27,  .  . 

2  00 

5  36 

71 

Clear,  .  .  . 

September  27, . 

4  00 

5  31 

71 

do.  . 

September  28 . 

8  00 

5  30 

57 

do.  .  .  . 

September  28 . 

2  00 

5  36 

58 

do.  . 

September  28,  .  .  . 

4  00 

5  32 

59 

do.  .  .  . 

September  29, . 

8  Cu 

5  30 

do.  . 

October  1, . . 

8  00 

Heavy  ralu. 

October  1,  .  . 

2  00 

5  30 

72 

Clear,  . 

October  l,  . 

4  00 

5  31 

71 

do.  . 

October  2,  .  . 

8  00 

5  31 

59 

Cloudy,  .  . 

October  2 . 

2  CO 

5  32 

60 

October  2, . 

4  00 

5  31 

56 

do. 

October  3, . 

8  00 

5  33  ! 

48 

Clear,  .  .  . 

October  3 . 

October  3,  . 

2  00 

4  00 

5  31 

51 

do.  . 

October  4,  ...... 

8  00 

5  32 

49 

do.  . 

October  4,  .  . 

2  CO 

5  27 

62 

do.  .  .  . 

October  4 . 

4  00 

5  28 

GO 

do.  . 

October  5, . 

8  00 

5  27 

51 

do.  . 

October  5, . 

2  00  1 

5  34 

71 

do . 

Observer. 


Wall  and  Campbell. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

John  H.  Campbell, 
do, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

.do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

J.  S.  Wall, 
do. 
do. 
do. 
do. 
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Magnetic  Declinations — Continued . 


Date. 


1888. 


October 

5, 

October 

8 

October 

8, 

October 

8, 

Octot  er 

9, 

October 

9, 

October 

9, 

October 

10, 

October 

10. 

October 

10, 

October 

11, 

October 

12, 

October 

15, 

October 

16, 

October 

19, 

October 

20, 

October 

22, 

October 

23, 

October 

23, 

October 

24, 

October 

24, 

October 

25, 

October 

25, 

October 

26, 

October 

29, 

October 

29, 

October 

30, 

October 

30, 

October 

30, 

October 

31, 

October 

31, 

October 

31, 

November 

1, 

November 

1, 

Time  of  day. 

Declination  wes 

H.  M. 

o  t 

4  30 

5  27 

8  00 

5  28 

2  00 

5  30 

4  00 

5  32 

8  00 

2  00 

5  31 

4  00 

8  00 

5  28 

2  00 

5  36 

4  00 

5  32 

8  30 

5  26 

2  30 

5  35 

2  00 

5  36 

2  00 

5  36 

2  00 

5  36 

2  00 

5  36 

2  00 

5  36 

2  00 

5  35 

4  00 

5  31 

2  00 

5  36 

4  00 

5  32 

2  00 

5  33 

4  00 

5  30 

2  00 

5  36 

2  CO 

5  36 

4  00 

5  30 

8  00 

5  27 

2  00 

5  36 

4  00 

5  28 

8  00 

5  28 

2  00 

5  32 

4  CO 

5  28 

8  00 

5  27 

2  00 

5  36 

Weather. 

o 

67 

Clear,  .  .  . 

54 

Cloudy,  .  . 

57 

do. 

57 

Clear,  .  .  . 

54 

do.  . 

47 

do.  . 

6L 

do.  . 

58 

do.  .  .  . 

46 

Cloudy, 

57 

do 

57 

Clear,  .  .  . 

66 

do.  . 

56 

Cloudy, 

51 

do. 

50 

do. 

58 

do. 

55 

Light  rain,  . 

53 

Clear,  . 

54 

do.  . 

66 

do.  .  .  . 

61 

do.  . 

55 

Light  rain,  . 

43 

Cloudv, 

57 

Clear,  .  ,  . 

54 

do.  . 

55 

do.  .  .  . 

54 

do.  .  .  . 

60 

do.  .  .  .  . 

71 

do.  . 

70 

do.  .  .  . 

60 

do.  .  .  . 

73 

do.  .  .  . 

Observer. 


J.  S.  Wall. 

John  H.  Campbell, 
do. 
do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

J.  S  Wall. 

John  II.  Campbell, 
do. 

J.  S.  Wall, 
do. 

John  H.  Campbell, 
do. 
do. 


At  the  request  of  the  Department,  Mr.  J.  B.  Kaufman,  county  sur¬ 
veyor  of  Franklin  county,  prepared  an  exceedingly  valuable  paper  on 
magnetic  variations,  in  which  he  has  given  the  results,  not  only  of  his 
own  observations,  but  also  those  of  others  of  his  profession,  for  many 
years,  together  with  such  other  information  on  this  important  subject 
as  could  be  gleaned  from  the  reports  of  the  United  States  Coast  and 
Geodetic  Survey.  It  is  an  exceedingly  able  and  comprehensive  paper, 
and  reflects  great  credit  upon  the  writer,  who  has  deyoted  much  of  his 
life  to  the  study  of  the  subject.  The  article  is  given  in  full  below  : 

It  is  a  fact  well  known  by  all  experienced  surveyors,  that  one  of  the 
most  difficult  duties  of  the  surveyor  is  to  retrace  and  establish  bound¬ 
ary  lines,  originally  run  and  located  with  needle  instruments.  Espe¬ 
cially  is  this  true  in  cases  where  the  marks  have  disappeared.  There 
are  various  reasons  for  this  uncertainty,  among  which  may  be  men¬ 
tioned  inaccurate  chaining,  errors  in  original  field  notes,  and  changing 
of  lines  by  dishonest  land  owners,  but  most  frequently  the  trouble  is 
caused  by  the  continual  and  irregular  changes  in  the  pointings  of  the 
needle,  popularly  called  the  “variation  of  the  compass,”  by  the  use 
of  inferior  and  defective  instruments,  and  by  the  frequent  employ- 
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ment  of  inexperienced  surveyors,  who,  ignorant  of  what  allowance  to 
make,  run  erroneous  lines,  that  frequently  occasion  trouble.  By  use- 
ing  good  instruments,  better  work  can  be  done,  but  still  if  proper  al¬ 
lowances  be  not  made  for  the  changes  that  have  occurred  between  the 
dates  of  the  old  and  new  surveys,  the  operator  will  be  likely  to  run  a 
line  different  from  the  original. 

Where  reliable  marks  remain,  the  proper  corrections  can  readily  be 
made,  but  these  at  present  are  scarce  and  are  rapidly  disappearing, 
and  in  their  absence  we  must,  in  a  great  measure,  depend  upon  line 
fences.  Especially  if  they  have  been  recognized  and  accepted  as  such, 
for  a  long  time,  by  the  parties  in  interest.  These  fences  however,  are 
often  quite  crooked,  where  the  lines  should  be  straight,  and  they  are 
consequently  misleading  and  afford  no  guide  to  ascertain  the  varia¬ 
tion,  nor  are  they  of  any  use  on  other  lines  of  the  survey. 

Through  unfenced  timber  and  mountain  lands,  even  the  misleading 
guides  are  wanting  as  is  well  known  by  surveyors,  who  have  sought  to 
find  old  lines  in  the  mountains  where  forest  fires  have  frequently  oc¬ 
curred  and  obliterated  all  signs  of  marks  by  destroying  the  trees. 
Hence,  in  order  to  perform  satisfactory  work,  it  is  imperatively  neces¬ 
sary  to  have  a  good  knowledge  of  the  changes  in  the  direction  of  the 
needle  since  the  former  surveys  were  made.  The  want,  or  the  disre¬ 
gard  of  this  knowledge,  has  resulted  in  many  conflicting  lines,  which 
will  prove  a  source  of  vexation  and  perplexity  to  the  future  surveyor, 
and  occasion  misunderstandings,  disputes,  and  life-long  estrangements, 
as  well  as  costly  litigation  between  neighbors  and  friends. 

In  order  to  prevent  the  difficulties  arising  from  this  cause,  the  Leg¬ 
islatures  of  a  number  of  States  have  passed  laws,  requiring  the  estab¬ 
lishment  of  meridian  lines  in  every  county,  making  it  the  duty  of 
every  land  surveyor  to  compare  his  instrument  with  the  county  meridan 
annually,  record  the  results  in  a  variation  book,  and  make  out  his 
drafts  showing  the  true  and  not  the  magnetic  bearings.  With  this 
laudable  end  in  view  our  Legislature,  on  the  26th  day  of  April,  1850,, 
enacted  a  law  as  above  outlined,  which  would  have  simplified  the  field 
work  of  surveying  very  much,  and  avoided  much  trouble,  had  its  pro¬ 
visions  been  carried  out,  but  it  is  a  lamentable  fact  that  in  a  large 
majority  of  counties  it  has  been  entirely  disregarded  and  set  at  naught 
by  the  commissioners,  or  the  surveyors,  and  it  is  extremely  doubtful 
whether  in  the  entire  Commonwealth  there  is  a  single  county  in  which 
it  has  been  fully  observed  by  all  the  surveyors.  The  law  is  certainly 
susceptible  of  improvement,  and  it  is  to  hoped  that  it  will  soon  be 
amended,  but  had  its  provisions,  imperfect  as  they  are,  been  faithfully 
observed,  as  they  should  have  been,  the  condition  of  the  lines  would 
be  very  different.  It  ought  to  have  been  in  full  operation  over  the 
whole  State  not  later  than  the  spring  of  1852,  and  at  least  thirty-seven 
annual  tests  should  have  been  made  and  recorded  by  the  surveyors 
and  engineers,  who  survey  boundary  lines  in  every  county  of  the 
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Keystone  State.  If  we  suppose  the  average  number  of  those  who 
practice  surveying  to  be  twelve  hundred,  and  every  test  recorded,  we 
would  have  on  record  44,400  magnetic  values.  This  would  make  a 
valuable  mass  of  magnetic  data,  and  a  vast  fund  of  information  in 
every  county.  Some  of  them  doubtless  would  not  be  very  accurate, 
but  out  of  forty  thousand,  there  would  be  enough  reliable  ones  for 
the  gifted  Schott  to  discuss  and  formulate,  and  we  would  then  obtain 
a  very  much  better  knowledge  of  the  distribution  of  the  magnetic 
elements  over  the  territory  of  this  State,  than  we  possess  now  with 
the  comparatively  meager  results  at  present  obtainable.  This  might 
easily  have  been,  but  for  the  inexcusable  indifference  of  commissioners 
and  surveyors,  and  their  culpable  disregard  of  duty.  Though  falling 
far  short  of  what  might  have  been,  its  partial  observance  in  some 
counties  has  proved  quite  beneficial,  and  believing  that  the  nearer 
we  come  to  a  faithful  observance  of  the  law,  as  now  on  the  statute 
books,  the  more  uniform  and  satisfactory  will  be  the  results.  I  will 
here  present  a  synopsis  of  tests  during  the  present  year  for  Franklin 
county : 


Tests  during  the  Present  Year  for  Franklin  Oounty. 
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Average  or  mean  of  twelve  instruments  in  April,  1888,  =  +4°  3'  25"; 
average  or  mean  of  nine  instruments  in  April,  1887,=  +4°  0'  33"; 
an  apparent  annual  change  of  2'  51|". 

Apparent  progression  since  April,  1S52,  2°  24'  25"  or  an  annual 
change  of  +4'  00.7".  My  needle  at  the  county  meridian  shows  an 
increase  of  two  minutes  during  the  year,  and  an  annual  change  since 
April,  1852,  of  3'  55.6".  Observations  on  my  meridian  here  during 
the  months  of  February,  March,  June  and  October  show  a  slightly 
larger  amount  of  declination  than  the  observation  on  April  16  at  the 
county  meridian. 

Average  declination  of  twenty-nine  observations  on  February  2  and 
3,  1888,  corrected  for  diurnal  variation  =  +4°  01'  11.45". 

Average  declination  of  five  observations  on  March  9, 1888,  corrected 
for  diurnal  variation  =  +3°  59'  00". 

Average  declination  of  focty-six  observations  on  June  12,  1888,  cor¬ 
rected  for  diurnal  variation  =  4°  02'  19.67". 

Average  declination  of  six  observations  on  October  10,  1888,  cor¬ 
rected  for  diurnal  variation  =  4°  03'  27". 

I  take  pleasure  in  adding  some  declinations  taken  at  the  meridian 
line  at  McConnellsburg,  the  county  seat  of  Fulton  county,  for  a  part 
of  which  I  am  indebted  to  the  courtesy  of  Hon.  W.  Scott  Alexander, 
State  Senator,  who  transmitted  the  same  to  me  by  letter,  dated  May 
5,  1888.  The  first  line  was  established  in  1856,  and  used  till  a  short 
time  after  the  war,  and  was  afterwards  destroyed.  A  new  one  was 
established  August  21,  1S84. 

The  following  records  I  copied  from  the  variation  book  in  the  com¬ 
missioners’  office  in  August,  1884  : 


Name. 

Date. 

Variation. 

J.  W.  Lingenfelter, . 

February 

26,  1856, 

+  2°  00"  West. 

J.  W.  Lingenfelter, . 

April 

7,  1856, 

2 

00 

W  est. 

Samuel  Roberts, . 

April 

7,  1856, 

2 

15 

W  est. 

Samuel  Roberts, . . 

April 

30,  1857, 

2 

15 

West. 

Samuel  Roberts, . 

June 

22,  1860, 

2 

00 

W  est. 

J.  H.  McEldowny, . 

April 

24,  1856, 

2 

00 

West. 

A.  J.  Fore, . 

April 

25,  1856, 

2 

00 

West. 

George  Holly,  . 

April 

24,  1856, 

+2  + 

George  Holly,  . 

June 

18,  1858, 

2 

15 

West. 

October 

31,  1859, 

2 

15 

W  est. 

Job  Garland, . 

January 

12,  1857, 

2 

00 

West. 

Job  Garland, . 

April 

30,  1857, 

2 

00 

West. 

Joseph  Morton, . 

Daniel  P.  Deshong, . 

April 

6,  1858, 

2 

00 

West. 

April 

6,  1858, 

1 

30 

West. 

Daniel  P.  Deshone, . 

April 

4,  1859, 

1 

45 

West 

Samuel  Lyon,  . 

April 

25,  1859, 

1 

30 

W  est. 

Samuel  Lyon,  C.  S.,  . 

February 

14,  1860, 

4 

00 

West. 

James  Pott, . 

May 

5,  1862, 

2 

30 

West. 

William  P.  Gordon,  . 

March 

13,  1862, 

1 

30 

West. 

William  P.  Gordon,  . 

William  P.  Gordon, . 

May 

23,  1864, 

1 

00 

West. 

August, 

17,  1865, 

1 

00 

West. 

William  P.  Gordon,  . 

Post  warped,  thinks  it  about  1°. 

March 

25,  1868, 

5 

45 

W  est. 
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Here  the  records  of  the  old  line  end,  and  on  the  21st  of  August, 
1884,  after  having  established  a  new  meridian  on  a  lot  adjacent  to  the 
court  house,  I  found  the  declination  at  half  past  nine  to  be  4°  5' west. 


Name. 


John  B.  Kauffman, 
John  B.  Kauffman, 
Jonas  Lake,  .  .  . 
Jonas  Lake,  .  .  . 
William  P.  Gordon, 
William  P.  Gordon, 
Francis  M.  Taylor, 
Francis  M.  Taylor, 
George  Holly, 
Major  James  Pott, 
Major  James  Pott, 
A.  J.  Fore,  .... 
A.  J.  Fore,  .... 
A.  J.  Pittman, 

A.  S.  Winger,  .  . 


Rank. 

Variation. 

August 

21,1884,  8.00  a.m., 

+  30  55' 

West. 

August 

21,1884,  9.30  a.m., 

4 

05 

West. 

November 

8,  1884,  1.00  p.  m., 

4 

10 

W  est. 

April 

30,  1888,  12.00  M., 

4 

12 

West. 

June 

10,  1885,  7.30  A.  M., 

lj 

West. 

J  une 

15,1887,  7.30  a.m., 

1 

5 

West. 

March 

15,  1886,  2.00  P.  M., 

4 

10 

West. 

April 

23,1887,  8.00  a.m., 

+  4 

14 

West. 

April 

7,  1885,  9.00  a.  m., 

4 

10 

West. 

April 

8,  1885,  9.00  a.  m., 

4 

05 

W  est. 

April 

19.1886,  9.00  a.m„ 

3 

45 

West. 

November  12,  1884,  12.00  M., 

4 

00 

W  est, 

April 

19,  1886,  3.00  P.  m., 

4 

30 

West. 

March 

21,  1887,  12.00  M., 

4 

30 

West, 

March 

27,  1887,  3.00  p.  m., 

+  4 

35 

West. 

The  new  meridian  line  has  been  accurately  described  by  Jonas  Lake, 
then  county  surveyor  of  Fulton  county,  in  his  report  of  November  3, 
1884,  and  as  his  predecessor,  Mr.  Gordon,  has  pronounced  it  to  be  by 
scientific  tests  nearly  or  about  correct,  I  will  not  further  describe  it, 
except  to  say  that  it  is  (or  was  when  established)  sufficiently  correct  to 
serve  the  purposes  of  the  land  surveyor  very  well,  though  it  was  not 
perhaps  as  precise  as  fixed  observatories  for  astronomical  purposes. 

The  results  in  both  counties  show  a  very  slo  v  movement  westward, 
but  it  is  expected  that  the  rate  will  before  many  years  temporarily  in¬ 
crease  again,  though  the  general  rate  will  have  a  tendency  to  gradually 
diminish.  It  is  not  expected  to  reach  its  extreme  western  digression  un¬ 
til  the  second  or  third  decade  in  the  next  century,  and  may  possibly  travel 
nearly  or  altogether  two  degrees  further  west  than  now,  before  it  is 
ready  to  retrace  its  steps,  although  it  has  begun  to  do  so  in  the  extreme 
north-east,  having  attained  its  greatest  digression  west  at  St.  Johns, 
Newfoundland,  in  1870,  at  Charlottetown,  Prince  Edwards  Island,  in 
1884,  and  is  expected  to  reach  Quebec  next  year,  Halifax,  Nova  Scotia, 
in  1893,  and  Eastport,  Maine,  in  1899.  It  has  already  reached  the 
most  northern  part  of  Maine,  though  it  may  not  have  been  noted  in 
that  portion  of  the  State,  being  sparsely  settled.  Of  course  these 
future  dates  named  are  conjectural,  but  they  are  not  improbable.  It 
may  not  be  generally  known  that  the  phase  of  extreme  eastern  digres 
sion  has.  for  a  long  distance  along  the  Pacific  Coast,  not  quite  reached 
the  coast.  This  phase  took  place  here  about  1809-12,  though  in  the 
north-east  it  happened  many  years  before  it  reached  this  State,  having 
occurred  in  the  most  north  easterly  stations  as  early  as  1713  to  1741. 
It  appears  to  move  south-westerly,  like  waves,  alternately  in  crests  and 
hollows,  as  to  point  of  epochs  or  time,  passing  over  this  immense  Con¬ 
tinent,  whilst  at  any  given  point  the  movements  might  be  compared 
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to  the  swinging  and  vibrating  of  a  huge  needle  that  required  consider¬ 
ably  over  a  century  to  pass  from  one  extreme  to  the  other.  But  as  to 
the  causes,  etc.,  “deponeth  further  saith  not.”  Several  pages  had 
been  sketched  in  defense  of  meridian  lines  and  legislation  to  make  the 
law  of  1850  more  effective,  and  also  something  was  said  in  favor  of 
abandoning  the  use  of  needle  instruments,  and  the  substitution  of  the 
methods  of  triangulation,  or  by  angles  that  one  line  makes  with  others, 
but  finding  that  it  would  probably  exceed  the  limits  to  which  I  ought 
to  confine  this  article,  I  have  concluded  to  omit  that  part,  and  proceed 
with  other  points  in  the  discussion  of  the  variation. 

No  matter  by  what  method  lands  are  surveyed,  we  will  still  have  to 
confront  the  same  perplexity  as  before  to  find  the  variation  of  old 
lines,  and  unless  we  understand  how  to  deal  with  it,  we  are  likely  to 
have  difficulty  and  accomplish  nothing  If  the  rate  were  uniform  we 
might  soon  get  an  idea  of  how  much  to  allow  per  year,  but  it  is  by  no 
means  uniform  nor  regular,  and  not  being  regular,  to  attempt  a  com¬ 
putation  of  the  allowance  to  be  made  amid  other  perplexities  in  the 
field  is  impracticable,  and  one  is  as  likely  to  allow  too  much  as  too 
little,  and  it  becomes  very  desirable  to  have  something  about  one  ap¬ 
proximately  correct  for  any  dates  likely  to  come  within  one’s  practice. 

For  this  reason  scientific  men  and  surveyors  have  constructed  varia¬ 
tion  tables  from  observation  values  for  various  dates  (the  more  the 
better),  and  by  certain  methods  of  interpolation  calculated  the  declina¬ 
tion  for  periods  of  five  or  ten  years  separately  (apart),  and  have  fur¬ 
nished  formulas  from  which  the  declination  could  be  computed  for 
any  given  year  with  considerable  assurance  that  the  declination  would 
approximate  quite  near  to  the  truth.  The  greatest  drawback  has  been 
that  the  stations  for  which  they  were  computed  were  so  far  apart,  and 
they  would  answer  well  only  when  the  places  were  comparatively 
near  to  such  stations. 

In  the  last  edition  of  his  valuable  paper,  Prof.  Charles  A.  Schott  has 
added  three  stations  in  Pennsylvania  to  those  in  his  earlier  editions, 
viz. :  Bethlehem,  Huntingdon  and  Chambersburg.  He  has  employed 
several  methods  of  interpolation,  one  being  an  exponential  function, 
but  he  now  prefers  (when  the  observations  are  sufficiently  numerous 
and  the  period  is  long  enough),  and  it  is  a  better  way  of  expressing 
the  values,  the  use  of  a  circular  function  of  time  derived  by  the 
method  of  least  squares  from  the  observations. 

The  writer  of  this,  as  early  as  1818,  constructed  a  table  for  every 
year  from  1736  to  some  period  in  the  future.  Not  then  understanding 
anything  of  the  method  of  least  squares,  it  was  obtained  in  quite  a 
different  way  by  a  series  of  trials  of  certain  arbitrary  values  till  such 
were  found  to  fit  in  pretty  well  for  particular  dates.  Subjected  to  a 
test  of  least  squares,  its  computed  values  make  quite  a  respectable 
showing  as  to  the  probable  errors  for  single  observations.  Another 
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has  been  computed  from  a  larger  number  of  observations  (about  40) 
for  this  place,  the  formula  being  given  farther  on,  and  the  results  in 
another  table,  where  they  can  be  compared  with  those  of  other  places 
computed  by  Mr.  Schott.  The  formulas  given  in  the  next  table  were 
computed  by  Mr.  Schott,  except  the  second  one  for  Huntingdon,  the 
one  for  Upper  Strasburg,  one  for  Brookville  and  one  for  Uniontown. 
I  computed  the  formula  for  Huntingdon,  having  a  value  for  1794,  and 
several  that  I  obtained  by  correspondence  with  J.  Simpson  Africa 
and  Henry  TV  ilson,  which  Mr.  Schott  did  not  have  when  he  computed, 
the  tables.  He  has  them  now,  however.  I  copied  the  following  table 
from  Appendix  12,  Report  of  Coast  and  Geodetic  Survey  for  1886,  and 
added  a  few  stations  not  far  distant  from  Pennsylvania,  and  that  of 
Toronto,  to  show  how  nearly  the  declination  of  Toronto,  Chambers- 
burg  and  Washington  have  agreed  in  amount  and  rate  of  change. 
Then  it  must  be  considered  how  the  older  observations  from  1736  till 
the  beginning  of  the  present  century  act  unfavorably  upon  the  later 
and  more  accurate  ones.  Below  follow  the  analytical  expressions: 


Analytical  Expressions. 
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Epoch,  1850.  If  t=required  year,  then  t— 1850=m,  and  1S50— t= 
— m.  Thus  for  1888,  t— 1850=m=1888— 1850=+m=+38.  and  for 
1810,  we  have  1S50  t==  m=or  1850 — 1 810= — 40.  Suppose  we  wish  to 
find  the  declination  at  Chambersburg,  for  the  year  1810.0.  The  for¬ 
mula  is  +2.79°+310  Sin  (1.55  m—  30.6°)  +0.15  Sin  (4.6  m+124). 
Here  m  as  above  equals— 40.  Then  x  1.55  m=1.55  X  40=— 62.0°,  and 
1.55  m=30  6= — 62°=b0.6= — 92.6°.  Then  3.1°xSin  92.6°=3.1x  — 
.99897=  3.096807°+2.79= — 0307°  which  would  be  the  declination 
were  it  not  for  the  small  correction  represented  by  the  additional  term 
+0.15  Sin  (4.6  m+124°  (4.6  m  +  124°)  here  equals  (4.6x — 40+124°) 
==( — 184°+124°)= — 60°.  Then  0.15°  Sin  60°= — 0.15 X. 866= — .1299°. 
Then  — 0.307° — 130= — ,437°=26.2  minutes  east  for  January  1,  1810. 
I  lien  suppose  we  wish  to  find  the  declination  for  the  same  place  for 
1888.0.  In  this  case  m=+38  in  both  terms,  and  (1.55  m=31.1)=58.9 
—31.1=27.8,  and  3.1  x  Sin  27°  48  = 

3.1  x  .4664=1.4458°  Then  0.15  Sin  (4.6  m+124)=0.15  Sin  (174.8+ 
2-79  124°)=0.15Sin  298.8°  an  angle  in  the  fourth 

-  quadrant  equal  to— 61.2°  or  0.15 X — 8763= 

+4.2358  —.1314°. 

—1314 


+4.1044  or  4°  6'  west  for  January  1,  1888,  a  computed 
change  in  seventy-eight  years  of  4°  32'. 

It  can  be  more  briefly  done,  and  sufficiently  accurate,  instead  of 
the  Sins  to  use  the  departure  for  the  constant  factors  3.1°  or — 15° 
from  the  tiaveise  table.  If  none  is  at  hand  closer  than  the  ordinarv 
travel se  table  the  quantities  can  be  taken  out  to  the  nearest  quarter 
degree. 

Thus  for  1810,  instead  of  the  sine  of  92°  36'  or  its  supplement  87°.24' 
we  may  take  the  departure  of  3.1  for 

—87-i°= — 3.097  and  for  last  term  departure  of  .15  for  60°=1299. 

2.79 


—.307 

—.130 


— .437  the  declination  as  above.  With  regard  to  the  last 
term,  where  there  is  one,  care  must  be  exercised  to  have  due  regard 
to  the  proper  signs  as  they  pass  through  all  the  quadrants  of  the  circle, 
and  are  plus  at  times  and  minus  at  others. 

With  what  has  been  said,  surveyors  will  have  little  trouble  to  com 
pute  the  variations  between  any  two  dates  falling  within  the  period 
during  which  observations  were  made  at  the  particular  station,  or  at 
localities  within  moderate  distances  from  them,  or  from  the  line  of 
equal  variation. 


Results  for  Eighteen  Stations,  from  Nineteen  Formulas. 
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The  above  table  is,  to  a  large  extent,  copied  from  the  last  report  of  the 
Coast  and  Geodetic  Survey,  and,  with  the  exception  of  the  dates  1805, 
1815,  1825, 1835  and  1845.  and  the  four  columns  giving  the  results  lor 
Huntingdon  (second  column),  Upper  Strasburg,  Brookville  and 
Uniontown,  was  computed  by  Prof.  C.  A.  Schott,  from  his  formulas, 
given  in  the  previous  table  of  analytical  expressions.  The  remainder 
were  computed  by  me.  Where  the  values  are  given  to  one  decimal 
place  only,  they  are  considered  more  uncertain  than  where  given  to 
two  decimals. 

Owing  to  the  scarcity  of  older  observations,  and  the  inaccuracy  of 
some  of  them,  their  discussion  often  reacts  unfavorably  upon  those  of 
a  later  date. 

It  is  hoped  that  the  above  table  may  be  found  of  some  value  to  the 
surveyors  who  live  near  the  stations,  and  they  may  also  be  of  some 
value'to  those  at  considerable  distances  from  the  stations,  as  they  could 
find  the  annual  rate  pretty  accurately  by  graphical  methods,  and  giving 
the  surrounding  stations  the  proper  weight  inversely  in  proportion  to 
the  distance  they  are  from  them.  This  method  is  explained  on  pages 
51,  52  and  53  in  Stone’s  Magnetic  Variations. 

Before  closing  this  paper  I  would  most  earnestly  urge  my  brother 
surveyors,  in  counties  where  county  meridians  are  established,  to  give 
more  heed  to  our  present  law,  and  to  compare  their  instruments  every 
spring  with  the  meridian,  and  not  to  forget  to  make  an  entry  in  the 
variation  book  the  same  day.  It  may  occasion  some  inconvenience, 
but  it  surely  is  well  worth  the  while  to  do  this.  I  do  not  mean  that 
they  should  do  it  once  perhaps  in  two,  five  or  ten  years,  but  every 
year.  The  past  cannot  be  recalled  nor  remedied,  but  the  future  is 
before  us,  and  much  good  may  yet  come  from  a  general  or  universal 
observance  of  a  defective  law.  Let  us,  by  all  means,  make  the  best 
of  it. 


Upper  Strasburg,  Pa.,  Dec.  3,  1888. 


John  B.  Kaufman,  C.  S. 


Deolluaiiou  Table  from  1730  to  192»,  for  Upper  Strasburg,  Pmuklln  oouuty,  Pa. 
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Secular  Variation  of  the  Magnetic  Declination. 

We  find  that  the  practical  nature  of  the  changes  in  the  magnetic 
declination, — secular  and  otherwise — is  leading  many  of  our  land  sur¬ 
veyors  and  engineers  to  seek  the  most  reliable  and  latest  information 
on  that  subject.  In  order  to  meet  such  a  demand,  to  some  extent,  the 
United  States  Coast  and  Geodetic  Survey  have  published  in  their  re¬ 
ports,  from  time  to  time,  numerous  interesting  papers  on  the  subject, 
accompanied  by  observed  results  at  various  places  in  Pennsylvania, 
and  throughout  the  United  States,  in  tabular  form. 

We  take  the  liberty  of  making  the  following  extracts  from  an  able 
article  written  by  Professor  Charles  A.  Schott,  of  the  U.  S.  Coast  and 
Geodetic  Survey,  and  published  in  appendix  No.  12  to  their  report  for 
1886 : 

Hie  magnetic  declination. — The  magnetic  declination  (or  variation 
of  the  compass,  as  it  was  formerly  called  by  surveyors,  and  still  is  by 
navigators),  at  anyplace,  is  the  angle  contained  between  two  vertical 
planes,  one  being  the  astronomical  or  true  meridian,  and  the  other  a 
plane  in  which  the  horizontal  axis  of  a  freely  suspended  magnet  lies 
at  the  time.  The  former  plane  is  fixed  and  the  latter  variable,  since 
it  is  found  that  the  needle  is  generally  in  a  state  of  slow  or  tremulous 
motion.  The  magnetic  declination  varies  with  respect  to  space  and 
time;  it  is,  therefore  necessary  to  give  with  the  statement  of  its  meas¬ 
ure  the  exact  time  (year,  day,  and  hour)  when  an  observation  was 
made,  as  well  as  the  geographical  position  of  the  place  (the  latitude 
and  longitude  to  the  nearest  minute  of  arc  will  suflice).  The  declina¬ 
tion  is  called  “  west  ”  when  the  north  end  of  the  magnet  points  to  the 
west  of  true  north  ;  algebraically  this  fact  is  indicated  by  a  +  sign, 
and  if  “  east  ”  by  a  —  sign.  It  is  a  matter  of  observation  that  the 
magnet,  when  light  and  delicately  suspended  (by  a  single  fiber  of  raw 
silk)  is  seldom  or  never  at  rest,  but  is  always  shifting  its  direction,  or 
is  in  a  state  of  oscillation  or  of  tremor,  or  it  may  be  subject  to  sudden 
changes. 

These  angular  motions  have  been  classified  as  regular  (periodic) 
and  irregular  variations,  and  of  these  we  propose  to  notice  briefly  the 
principal  ones,  such  as  may  generally  be  exhibited  within  the  limits 
of  the  United  States. 

Hie  solar  diurnal  variations  consists  in  a  systematic  movement  of 
the  magnet,  having  for  its  period  the  solar  day.  Its  phases  depend 
on  local  time  and  its  character  is  the  same  for  the  greater  part  of  the 
northern  hemisphere,  viz  :  about  the  time  of  sunrise  and  north  end  of 
tho  needle  is  generally  found  approaching  to  or  near  its  most  easterly 
deflection  or  elongation  from  the  magnetic  meridian.  This  phase  hap¬ 
pens,  for  instance,  at  Philadelphia,  on  the  yearly  average,  about  7f  h. 
a.  m.;  at  Key  West,  Florida,  about  8^  h.  a.  m  ;  and  the  same  at  Madison, 
Wisconsin.  It  is  subject  to  an  annual  variation,  being  about  three- 
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quarters  ot  an  hour  later  in  the  months  when  the  sun  is  south  of  the 
equator,  and  about  one-half  of  an  hour  earlier  in  the  summer  months 
than  its  yearly  average  time  of  occurrence.  The  north  end  of  the 
needle  then  begins  its  principal  daily  motion,  and  reaches  the  oppo¬ 
site  extreme  position,  or  its  western  elongation,  about  half  past  1 
o’clock  P.  M. 

It  is  reached  a  few  minutes  earlier  in  summer  and  a  few  minutes 
later  in  winter,  and  hardly  varies  half  an  hour  for  different  localities. 
After  this  epoch  the  needle  takes  up  an  easterly  movement  and  grad¬ 
ually  returns  nearly  to  the  direction  from  which  it  set  out  in  the  morn¬ 
ing.  Frequently  an  interruption  or  small  reversed  motion  is  exhibi¬ 
ted  during  the  night.  At  Philadelphia  the  average  daily  direction  is 
reached  in  summer  about  10^  h.  a.  m.  and  in  winter  about  lOf  h.  a.  m., 
and  generally  within  half  an  hour  of  these  times  at  other  places.  The 
magnetic  meridian  is  crossed  a  second  time,  generally  between  7  and 
9  p.  m.  The  angular  range  between  the  morning  and  afternoon  elon¬ 
gations.  or  the  diurnal  range,  is  about  8'  on  the  average  at  Philadel¬ 
phia  and  about  5 at  Key  West;  in  higher  magnetic  latitudes  it  is 
more,  in  lower  less.  This  range  is  subject  to  an  annual  inequality, 
being  much  more  conspicuous  in  summer  than  in  winter  (10|'  at  Phil¬ 
adelphia  in  August  and  6'  in  November).  It  is  further  subject  to  a 
periodic  inequality  related  to  the  eleven-year  cycle  of  the  sun  spots. 
It  is  least  in  years  of  minimum  sun  spots  (as  in  1878  and  1887  (?)  for 
instance),  and  greatest  in  years  of  maximum  sunspots  (as  in  1870  and 
1883),  the  factors  being  0.7  and  1.3  about,  of  the  average  amount  of 
these  years  respectively.  This  daily  variation  appears  at  times  inten¬ 
sified,  at  other  times  enfeebled,  and  during  the  winter  months  there 
are  occasionally  days  on  which  it  cannot  be  recognized.  Observations 
must  be  corrected  for  time  of  day  in  order  to  reduce  the  result  to  the 
average  direction  of  the  twenty  four  hours  ;  a  table  given  for  this  pur¬ 
pose  is  found  in  Coast  and  Geodetic  Survey  Report  for  1881,  appendix 
No.  8,  art.  6. 

The  annual  variation  of  the  declination  is  so  small  that  a  mere  men¬ 
tion  of  its  existence  suffices;  its  amplitude  is  at  most  1|  minutes  of 
arc.  The  variation  depending  on  the  solar  rotation  has  a  period  of 
about  twenty-six  days  ;  its  amplitude  is  likewise  small  in  our  latitudes. 

The  lunar  inequalities. — These  we  also  pass  over  on  account  of 
their  small  amplitude.  The  principal  inequality  is  the  lunar  diurnal 
variation  exhibiting  the  peculiarity  of  two  maxima  and  two  minima 
on  each  lunar  day.  The  range  of  this  inequality  at  Philadelphia  is 
about  27''  and  at  Toronto,  Canada,  about  38".  Other  lunar  irregular¬ 
ities  are  of  yet  smaller  order. 

The  secular  variation  of  the  magnetic  declination,  our  subject 
proper,  is  most  probably,  also  of  a  periodic  character;  but  since  it  re¬ 
quires  centuries  for  its  full  developement,  and  since,  as  yet,  no  one 
cycle  has  actually  been  completed  within  the  iange  of  observations 
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we  are  obliged,  in  the  absence  of  any  reliable  theory,  to  follow  up  the 
phenomena  by  continuous  observations.  The  secular  motion  may  be 
compared  with  a  wave  motion,  or  with  an  oscillation  of  a  pendulum 
which  comes  to  rest  momentarily  at  its  extreme  positions  or  elonga¬ 
tions,  and  moves  fastest  mid- way  between  these  extremes.  Smaller 
variations  within  this  period  have  also  been  detected,  but  the  general 
angular  movement  (say  of  the  north  end)  of  the  magnet  may  be  de¬ 
scribed  as  follows :  About  the  times  of  maximum  deflection  the  mag¬ 
net  appears  almost  stationary  or  only  slowly  oscillating  about  the  same 
average  direction  for  several  years  (as  observed  by  ordinary  or  rough 
instruments);  soon,  however,  the  effect  of  the  secular  change  becomes 
perceptible,  increasing  gradually  year  by  year  ;  this  progressive  an¬ 
gular  motion  soon  reaches  an  annual  maximum  value,  after  which,  still 
moving  in  the  same  direction,  it  slowly  diminishes  in  speed  and  finally 
becomes  again  stationary,  now  at  the  opposite  extreme  digression, 
after  which  possibly  it  will  return  again  to  its  first  position.  Within 
the  area  of  the  United  States  and  south  of  latitude  49c  a  complete  os¬ 
cillation  of  this  kind  may  require  between  two  and  a-half  and  three 
and  a-half  centuries,  during  which  time  the  magnet  would  swing  twice, 
i.  e .,  once  forward  and  once  backward,  through  an  arc  of  several  de¬ 
grees,  generally  keeping  within  the  limits  of  4°  and  8°  of  total  range 
for  our  geographical  boundaries ;  in  other  localities  the  period  and 
range  are  very  much  greater.  The  remarkable  regularity  of  the  mo¬ 
tion  is  well  shown  on  the  accompanying  diagram  for  Paris,  France, 
for  which  place  we  probably  possess  the  longest  series  of  observations  ; 
the  period  is  about  four  and  two-thirds  centuries,  and  the  range  nearly 
33°.  To  illustrate  further  the  effect  of  the  secular  change,  we  may 
take  the  case  of  New  York  city.  In  this  locality  the  needle  was  ob¬ 
served  to  be  in  nearly  a  stationary  condition  about  1682,  its  north  end 
pointing  then  fully  9°  to  the  west  of  north ;  it  then  moved  easterly 
and  reached  its  eastermost  digression  about  1799,  showing  at  that  time 
only  4^°  west  declination.  Ever  since  this  epoch  the  motion  has  been 
westerly,  its  present  value  being  nearly  8^°  west.  The  greatest  an¬ 
nual  change  (nearly  5'),  was  apparently  passed  about  the  middle  of 
the  century.  The  times  of  these  stationary  epochs  are  different  at  dif¬ 
ferent  localities  ;  the  last  epoch  of  eastern  elongation  was  noted  ear¬ 
liest  in  Maine,  towards  the  close  of  the  past  century,  later  in  the  Mis¬ 
sissippi  Valley,  and  it  has  now  reached  the  coast  of  California  and 
W  ashington  Territory.  At  present,  over  nearly  the  whole  of  the  U  nited 
States,  the  effect  of  the  secular  change  is  to  increase  West  declination, 
or  (what  is  the  same)  to  decrease  east  declination  ;  but  on  parts  of  the 
Pacific  coast,  and  for  some  short  distance  in  the  interior,  the  effect  is 
still  opposite,  viz  :  an  increase  of  east  declination.  Alaska,  however, 
is  to  be  excepted ;  their  easterly  declination  is  now  slowly  decreasing. 
There  must,  consequently,  be  a  region  or  belt  of  no  change  at  present, 
which  will  be  referred  to  in  detail  further  on. 
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It  is  this  regular  motion,  known  as  the  secular  variation,  which  ren¬ 
ders  it  necessary  to  reconstruct  isogonic  charts,  fj  om  time  to  time,  and 
to  change  the  compasses  and  magnetic  bearings  on  our  charts.  Al¬ 
though  this  secular  variation  is  perfectly  systematic  it  may  not  always 
appear  so,  especially  when  deduced  from  few  observations  made  at 
different  places  in  the  same  general  locality,  either  on  account  of  small 
observing  errors  or  in  consequence  of  local  deflections,  or  for  the  rea¬ 
son  that  ordinary  periodic  variations  and  inequalities  have  not  been 
fully  eliminated  from  the  results.  Among  the  latter  irregularities 
must  be  classed  the 

Magnetic  disturbances  or  storms. — These  may  occur  at  any  time 
and  are,  when  taken  individually,  beyond  the  power  of  prediction; 
but  attacked  by  the  statistical  method,  i.  e..  when  classified  and  when 
averages  are  taken  of  many  thousands,  they  are  found  to  be  subject 
to  various  laAvs.  Their  presence  is  generally  indicated  by  sudden 
deflections,  and  by  rapid  and  great  fluctuations  in  the  direction  of  the 
needle  as  compared  with  its  normal  position,  which  otherwise  might 
have  been  effected  at  that  time  of  day  and  month.  They  often  take 
place  simultaneously  over  distant  regions  of  the  globe,  and  in  duration 
may  be  confined  to  a  few  hours,  or  they  may  last  a  day,  or  even  for 
several  days.  They  are  frequently  accompanied  by  auroral  lights  and 
by  strong  electric  earth  currents.  When  analyzed  in  large  numbers 
they  exhibit  a  solar  diurnal  variation,  the  westerly  and  easterly  dis¬ 
turbances,  however,  following  different  laws.  They  also  have  an 
annual  variation  and  seem  to  depend  largely  on  the  sun  spot  peiiod 
or  an  eleven-year  cycle.  Irrespective  of  direction  of  the  disturbing 
forces  the  most  disturbed  hours  of  the  day  are  generally  those  between 
7  and  10  a.  m.,  and  the  least  disturbed  those  between  2  and  6  p.  m. 
Westerly  disturbances  occur  most  frequently  about  8  a.  m.  and  least 
about  8  p.  m.  ;  they  exhibit  a  single  daily  progression.  Easterly  dis¬ 
turbances  reach  a  maximum  about  8  p.  m.  and  a  minimum  about  2  p. 
m.  ;  they  exhibit  a  double  daily  pi'ogression.  Westerly  and  easterly 
disturbances  appear  to  agree  in  their  annual  variation  in  their  times 
of  maxima,  i  e .,  in  August,  September  and  October,  and  in  their  times 
of  minima,  i.  e  ,  in  January  and  June.  The  disturbances  are  most 
frequent  and  considerable  in  the  years  of  maximum  sun  spot  activity 
and  the  reverse  in  years  of  minimum  sun  spots. 

Note. — For  the  annual  progression  of  the  magnetic  declination  at 
varioub  places  in  Pennsylvania  see  Annual  Report  of  Secretary  of  In¬ 
ternal  Affairs  for  3  8S7,  Parts  I  and  II.  appendix  A,  pages  89  to  98. 
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GEODETIC  SURVEY  IN  PENNSYLVANIA. 

Through  the  favor  of  Professor  F.  M.  Thorn,  Superintendent  United 
Coast  and  Geodetic  Survey,  and  his  able  assistants,  the  Department 
has  been  presented  with  a  brief  account  of  the  progress  of  geodetic 
triangulation  in  Pennsylvania  for  the  year  1888,  which  we  have  the 
liberty  of  printing  in  our  report,  as  follows: 

U.  S.  C.  &  G.  S.  Sta.  Weogufka  Mountain, 

Sylacauga,  Talladaga  Co.,  Ala., 
December  15 , 1888. 

To  Mr.  F.  M.  Thorn,  Superintendent  TJ.  S.  C.  &  G.  Survey ,  etc.,  etc., 

Washington,  D.  C. 

Sir  :  In  compliance  with  your  request  for  a  brief  report  upon  the 
past  season’s  work  in  Section  I,  for  the  use  of  the  Honorable  the 
Secretary  of  the  Department  of  Internal  Affairs  of  the  State  of 
Pennsylvania,  I  have  the  honor  to  submit  the  following  : 

Owing  to  a  limited  appropriation  the  operations  in  Pennsylvania 
during  the  season  of  1888  were  confined  to  the  months  of  August,  Sep¬ 
tember  and  October,  and  to  that  section  of  the  State,  comprised  within 
the  counties  of  Sullivan,  Wyoming,  Lackawanna,  Susquehanna,  Mon¬ 
roe,  Luzerne,  Columbia,  Schuylkill  and  Carbon. 

The  weather  was  peculiarly  unfavorable  for  trigonometrical  opera¬ 
tions,  but  the  work  was  sufficiently  advanced  to  admit  of  the  expectation 
that  the  angular  measurements  on  the  main  scheme  will  reach  the 
northern  limits  of  the  State  during  the  season  of  1889. 

It  is  believed  that  great  economy  both  of  time  and  money  will  re¬ 
sult  from  the  substitution  of  night  signals  for  the  heliotropes  hereto¬ 
fore  used,  and  it  is  proposed  to  adopt  them  on  this  work  next  year. 

The  force  employed  upon  the  work  consisted,  besides  the  chief  of 
party,  of  Prof.  L.  H.  Barnard,  acting  assistant  coast  and  geodetic  sur¬ 
veyor,  whose  duties  extended  to  all  departments  of  the  work ;  Foreman 
R.  H.  Lewip,  mainly  employed  in  instructing  heliotropers ;  Recorder 
Don  P.  Halsey,  who  however,  was  early  in  the  season  detailed  for 


duty  as  heliotroper,  and  seven  signalmen. 

The  following  is  a  summary  of  the  results,  viz  : 

Number  of  stations  occupied  for  horizontal  angles, .  1 

Number  of  stations  occupied  for  vertical  angles, .  1 

Number  of  primary  directions  determined, .  8 

Number  of  secondary  directions  determined, .  3 

Number  of  tertiary  directions  determined, .  19 

Number  of  horizontal  angles  measured, .  50 

Number  of  vertical, .  8 

Number  of  pointings  made  for  horizontal  angles, . 1  136 

Number  of  pointings  made  for  vertical  angles, .  594 
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Number  of  square  miles  embraced  within 
Aggregate  length  of  line  measured,  .  . 


limits  of  work, 
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.  .  1,375 
.  .  400 


Very  respectfully, 

(Signed)  F.  Walley  Perkins, 

Assistant  C.  <&  G.  S .,  Chief  of  Party. 


U.  S.  Coast  and  Geodetic  Survey  Office, 
Washington,  December  19,  1888. 

Mr.  Isaac  B.  Brown,  Deputy  Secretary  of  Internal  Affairs ,  Harris¬ 
burg,  Pa  : 

Bear  Sir  :  Referring  to  previous  correspondence,  I  beg  to  forward 
to  you  herewith  a  copy  of  a  report  of  December  15th  inst.,  from  As¬ 
sistant  F.  W alley  Perkins,  U.  S.  Coast  and  Geodetic  Survey,  giving 
an  account  of  progress  of  the  triangulation  in  the  State  of  Pennsylva¬ 
nia,  under  his  charge  during  the  past  season. 

Very  respectfully, 

F.  M.'  Thorn, 
Superintendent. 
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STATE  WEATHER  SERVICE  BUREAU. 


Under  the  act  approved  May  13,  1887,  a  State  Weather  Service  Bu¬ 
reau  was  established.  The  management  of  the  affairs  of  the  Bureau 
was,  by  the  provisions  of  said  act,  imposed  upon  the  Franklin  Institute, 
of  Philadelphia,  this  Department  being  required  only  to  furnish  a  por¬ 
tion  of  the  clerical  assistance  and  pay  the  bills  incurred  and  appi*oved 
by  the  Institute.  The  commissions  to  the  observers  are  also  issued  by 
this  Department  and  signed  by  the  Secretary.  The  report  of  the  Bu¬ 
reau  for  1888,  together  with  an  extended  account  of  the  observations 
made  by  Prof.  Lorin  Blodget,  a  member  of  the  Committee  on  Meteor¬ 
ology  of  the  Institute,  is  published  herewith. 
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Hall  of  the  Franklin  Institute, 
Philadelphia,  December  20,  1888. 

Hon.  Thomas  J.  Stewart, 

Secretary  of  Internal  Affairs ,  Harrisburg ,  Pennsylvania  : 

Sir  :  I  have  the  honor  to  transmit  herewith  the  report  of  the  oper¬ 
ations  of  Pennsylvania  State  Weather  Service  under  the  direction  of 
the  Meteorological  Committee  of  the  Franklin  Institute  for  the  cur¬ 
rent  year. 

Most  of  the  details  are  contained  in,  or,  appended  to  the  report  of 
Sergeant  T.  F.  Townsend  herewith,  which,  besides  the  record  of  our 
own  operations,  contains  copies  of  instructions  and  reports  of  the 
Chief  Signal  Officer  at  Washington  relating  to  State  services  generally 

These  are  so  full  that  it  would  be  an  unnecessary  repetition  for  me 
to  enlarge  upon  the  value  of  this  service  when  properly  conducted. 
Whether  or  not  this  has  been  done  in  Pennsylvania,  during  the  cur¬ 
rent  year,  is  left  to  the  judgment  ot  all  who  may  inspect  the  Monthly 
Weather  Reviews. 

I  also  transmit  a  letter  received  from  the  Secretary  of  the  State 
Board  of  Health,  pointing  out  a  very  important  sanitary  use  which 
may  be  made  of  the  data  collected  by  this  service. 

Hoping  that  the  service  may  meet  with  your  approval,  marked  by 
appropriate  recommendations  to  the  Legislature, 

I  have  the  honor  to  be  your  obedient  servant, 

W.  P.  Tatham, 
Chairman ,  &c. 


Philadelphia,  December ,  15,  1888. 

To  the  Chairman  of  the  Meteorological  Committee  of  the  Franklin 

Institute  : 

Sir  :  I  have  the  honor  to  submit  herewith,  a  report  of  the  operations 
of  the  Pennsylvania  State  Weather  Service,  for  the  year  ending  No¬ 
vember  30,  1888 : 

The  work  of  securing  a  corps  of  competent  and  reliable  observers 
of  meteorological  phenomena  has  been  vigorously  prosecuted,  with 
very  gratifying  results.  To  obtain  observers  for  a  voluntary  service 
that  requires  such  assiduous  care  is  no  easy  task,  especially  where 
most  of  it  is  necessarily  done  by  correspondence.  Very  many  of  the 
few  who  are  favorably  located  for  such  work  lack  the  necessary  time. 

An  average  of  fifty  full  reports  of  the  atmospheric  pressure,  temper- 
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ature,  rainfall,  wind,  etc.,  are  now  received  regularly  each  month 
from  stations  equipped  with  standard  meteorological  instruments. 

These  reports  have  been  summarized,  tabulated  and  published  in  a 
concise  form  in  the  Monthly  Weather  Review.  Eight  hundred  copies 
of  the  Reviewhave  been  distributed  monthly  to  individuals  and  news¬ 
papers,  besides  the  issue  that  forms  a  supplement  in  the  Journal  of 
the  Franklin  Institute. 

A  full  set  of  instruments  consists  of  one  maximum  thermometer, 
one  minimum  thermometer,  one  dry  thermometer,  one  wet  thermom¬ 
eter,  one  rain  gauge  and  one  instrument  shelter  suitable  for  their  ex¬ 
posure.  The  State  service  has  purchased  ten  mercurial  barometers 
and  forty-five  sets  of  the  above  standard  instruments,  similar  in  every 
respect  to  those  adopted  by  the  United  States  Signal  Service.  About 
twenty-five  additional  sets  will  be  needed  to  equip  the  State  com¬ 
pletely. 

Instruments  for  measuring  and  recording  the  velocity  and  direction 
of  the  wind  should  be  supplied  to  each  station.  Many  observers  have 
shown  their  interest  in  their  work  by  applying  for  such  instruments. 
Their  zeal  and  voluntary  labors  should  be  encouraged  by  furnishing 
them  with  every  means  of  increasing  the  value  of  their  reports. 

Substantial  aid  and  encouragement  from  the  Chief  Signal  Officer  has 
been  received  in  the  transmission  of  cold  wave  and  frost  warnings, 
daily  indications,  etc.,  to  the  weather  signal  display  stations  of  the 
State,  of  which  there  are  now  about  sixty-five  established,  with  a 
prospect  of  several  more  in  a  short  time.  These  stations  meet  with 
universal  favor.  The  monthly  reports  of  the  displayinan  are  now 
made  direct  to  this  office,  and  contain  the  percentages  of  verifications, 
which  are  very  satisfactory.  One  hundred  sets  of  weather  flags  (4 
each)  were  purchased  by  the  State  for  this  service. 

During  the  growing  season  crop  reports  were  received  every  Satur¬ 
day  from  observers  on  special  forms.  These  were  summarized  and 
formed  the  basis  of  a  weekly  Weather  Crop  Bulletin  for  the  Stale, 
which  had  an  average  circulation  of  two  hundred.  Many  of  the  news¬ 
papers  throughout  the  State  republished  it.  A  condensed  report  from 
this  bulletin  was  telegraphed  every  Saturday  evening  to  the  Chief  Sig¬ 
nal  Officer,  who  used  it  in  connection  with  the  reports  from  the  other 
State  services  in  making  up  the  National  Weekly  Weather  Crop  Bul¬ 
letin. 

These  bulletins  were  published  in  many  of  the  leading  newspapers. 

The  value  of  such  an  extensive  system  for  disseminating  agricul¬ 
tural  information  is  apparent  and  needs  no  comment. 

Special  efforts  have  been  made  to  collect  meteorological  data  relat¬ 
ing  to  the  State,  that  have  been  recoi’ded  by  numerous  observers  in 
the  past.  Very  much  of  value  has  been  secured,  and  through  the  * 
valuable  assistance  of  Professor  Lorin  Blodget,  placed  in  form  for 
publication.  These  records  should  be  published  so  that  the  result  of 
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the  labors  of  these  pioneer  observers  may  be  preserved.  Many  oi 
them  cover  a  series  of  years  and  will  be  of  great  value  for  comparison 
and  for  determining  constants  for  future  use.  The  collection  of  simi¬ 
lar  data  will  be  continued.  The  courtesies  of  the  press  and  railroad 
companies  have  been  generous  in  promoting  the  interests  of  the  ser¬ 
vice.  The  enclosed  papers  form  appendices  to  my  report,  viz : 

No.  1.  Abstract  of  instructions  to  voluntary  observers. 

No.  2  and  3.  Reports  of  the  Chief  Signal  Officer  of  1887  and  1888. 

No.  4.  Report  of  Lieutenant  H.  H.  C.  Dunwoody  on  State  Weather 
Services. 

No.  5.  List  of  State  Weather  Services  now  established. 

No.  6.  Specimen  copy  of  Pennsylvania  State  Weather  Service 
Weather  Crop  Bulletin. 

No.  7.  Specimen  copy  of  United  States  Signal  Service  Weather 
Crop  Bulletin. 

No.  8.  Circular  of  information. 

No.  9.  Meteorological  data  in  manuscript  prepared  by  Professor 
Lorin  Blodget. 

No.  10.  Copies  of  Pennsylvania  State  Weather  Service  Monthly 
Weather  Review,  from  December,  18S7,  to  November,  1888,  inclusive, 
twelve  copies. 

Very  respectfully, 

Your  obedient  servant, 

T.  F.  Townsend. 

Sergeant  Signal  Corps. 

(Assistant  in  charge.) 


State  Board  of  Health, 
Executive  Office.  1532  Pine  Street, 
Philadelphia,  December  31 ,  1888. 

To  the  Meteorological  Committee  of  the  Franklin  Institute: 

Gentlemen  :  I  have  been  deeply  interested  in  reading  the  reports  of 
the  State  Weather  Service  in  the  Annual  Report  of  the  Department  of 
Internal  Affairs  for  1S87.  Considering  the  brief  time  which  has  elapsed 
since  the  inauguration  of  that  important  bureau  and  the  small  amount 
of  money  placed  at  its  disposal,  as  compared  with  the  extent  of  its 
field,  the  systematic  completeness  of  its  work  is  remarkable,  and  com¬ 
pares  favorably  with  that  of  other  States,  in  which  such  a  service  has 
been  in  operation  for  many  years.  I  say  this  not  unadvisedly,  having 
been  compelled  for  the  past  fifteen  years,  as  chairman  of  the  Com¬ 
mittee  on  Meteorology  and  Epidemics  of  the  Philadelphia  County 
Medical  Society,  lecturer  on  hygiene  to  the  State  Medical  Society,  and 
later,  Secretary  of  the  State  Board  of  Health,  to  keep  a  careful  watch 
of  National  and  State  progress  in  this  highly  practical  department  of 
science.  The  relationship  of  atmospheric  conditions  to  health  has 
always  been  recognized,  as  witness  the  phrase,  as  old  as  our  language  : 
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“Under  the  weather,”  but  never  until  the  systematic  observations  of 
the  last  few  years,  maintained  uninterruptedly  by  an  immense  num¬ 
ber  of  observers  over  large  areas  of  territory,  has  the  opportunity  been 
afforded  for  such  intelligent  study  of  this  relationship  as  might  lead 
to  practical  results  in  the  preservation  of  the  public  health.  As  a 
single  instance  of  the  value  of  such  studies  I  would  call  your  atten¬ 
tion  to  the  admirable  paper  by  Provost  William  Pepper,  of  the  Uni¬ 
versity  of  Pennsylvania,  on  the  “Geographical  Distribution  of  Con¬ 
sumption  of  the  Lungs  and  Malaria”  in  this  State,  which  will  be  found 
in  the  Second  Annual  Report  of  the  State  Board  of  Health.  Among 
the  results  which  may  undoubtedly  be  arrived  at  by  the  labors  of  this 
service,  if  generally  supported  by  the  State  Government,  is  the  deter¬ 
mination  of  points  of  unusual  salubrity  within  our  own  borders  to 
which  invalids  may  resort,  either  for  temporary  relief  or  for  perma¬ 
nent  abode,  and  thus  be  saved  exhausting  journeys  and  the  sadness 
and  tedium  of  exile.  The  diversities  of  climate  of  this  immense  Com¬ 
monwealth  probably  offer  many  such  regions  now  unsuspected,  which 
may  not  only  afford  a  refuge  to  our  own  citizens,  but  may  attract 
seekers  after  health  from  all  parts  of  the  country.  To  the  elucidation 
of  these  subjects  the  State  Board  of  Health  designs  to  devote  careful 
attention,  and  it  hopes  to  find  in  the  State  Weather  Service  an  earnest 
and  efficient  co-laborer. 

My  object  in  addressing  this  communication  is  to  inquire  whether, 
with  the  clerical  force  now  at  its  disposal,  your  committee,  which  I 
understand  to  have  virtual  control  of  the  service,  would  be  able  to  fur¬ 
nish  me  meteorological  reports  modified  to  suit  the  especial  require¬ 
ments  of  sanitary  investigation.  Precisely  what  those  modifications 
might  be  I  am  not  in  a  position  to  state  until  I  have  a  more  thorough 
knowledge  of  the  work  now  done,  but  I  may  say  in  a  general  way 
that  it  would  involve  considerable  abridgement, or  condensation,  and 
arrangement  with  reference  to  the  different  seasons.  Trusting  that 
our  departments  may  be  able  so  to  cooperate  in  their  efforts  to  pro¬ 
mote  the  common  weal,  as  to  place  Pennsylvania  in  the  front  rank  of 
progressive  and  enlightened  Commonwealths,  in  these  respects,  as  she 
is  already  in  the  development  of  her  natural  resources, 

I  am  gentlemen, 

With  great  consideration, 

Your  obedient  servant, 

Benjamin  Lee, 
Secretary. 
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UNITED  STATES  SIGNAL  SERVICE. 

No.  1. — Instructions  to  Voluntary  Observers  of  the  Signal  Service. 

Introduction. 

The  science  of  the  weather  is  becoming  more  and  more  largely  de¬ 
veloped,  and  is  to-day  attracting  thousands  who  are  anxious  to  learn 
the  meaning  of  signs  and  to  forecast  the  weather  in  the  immediate 
future.  It  is  a  science  of  which  it  is  easy  for  young  or  old  to  become 
votaries,  and  every  town  of  any  size  has  its  weather-wise.  There  are 
to-day  many  sayings  of  doubtful  value  as  regards  the  effect  of  the 
moon,  the  present  length  of  the  seasons  as  compared  with  former 
times,  the  amount  of  rain,  the  depth  of  snow,  etc.,  which  can  be 
checked  only  by  long-continued  and  careful  observations.  Take  the 
matter  of  rainfall  alone,  which  is  of  such  prime  importance  to  the 
farmer.  The  observation  and  record  of  rain  is  one  of  the  easiest  that 
can  be  made,  and  it  would  be  of  great  value  if  we  had  stations  twenty 
miles  apart  over  the  whole  farming  country ;  but,  as  it  is,  stations  are 
about  forty  miles  apart,  and  large  areas  are  entirely  uncovered. 
Several  of  the  more  important  observations,  such  as  of  temperature, 
rain,  wind,  thunder-storms,  fronts,  etc.,  are  very  simple  indeed,  and 
may  be  taken  even  by  a  child.  It  is  the  object  of  this  book  to  give 
a  few  simple  directions  which  will  enable  any  one  to  make  weather 
observations,  to  become  an  authority  among  his  neighbors,  and,  at  the 
same  time,  to  aid  the  determination  of  the  distribution  of  temperature, 
rain,  thunder-storms,  frosts,  etc.,  as  it  is  now  being  carried  on  at  the 
central  office  of  the  United  States  signal  service,  in  Washington  City. 

Acknowledgment  is  made  for  assistance  derived  from  Blanford’s 
Vade  Mecum,  Scott's  Instructions,  Canadian  Instructions,  Loomis’ 
Meteorology  and  other  authorities. 

General  Considerations. 

In  meteorological  observations  there  are  a  few  important  considera¬ 
tions  to  be  well  borne  in  mind,  and  to  be  studied,  before  we  come  to  the 
actual  work  of  observation.  Too  often  in  the  past  a  neglect  of  these 
fundamental  considerations  has  led  to  serious  errors  in  observations, 
especially  of  the  wind,  and  less  frequently  of  temperature.  It  is  well 
known  that  on  clear  nights,  owing  to  intense  radiation  from  the  sod, 
its  temperature  is  frequently  lowered  fifteen  or  twenty  degrees  below 
that  of  the  air  immediately  above  it.  This  cooling  of  the  air  increases 
its  density,  and,  if  on  a  side  hill,  it  begins  flowing  down  to  the  foot  of 
the  declivity.  As  a  result  the  cooler  air  fills  up  the  valley  at  the  foot, 
and,  as  this  is  sheltered  from  almost  all  wind  effects,  the  air  within 
becomes  much  cooler  than  the  general  air  about.  Now,  as  the  tem¬ 
perature  we  seek  is  that  of  a  somewhat  extended  region  unaffected, 
directly  or  indirectly,  by  harmful  radiation  or  reflection,  it  is  evident 
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that  this  condition  can  be  fulfilled  only  by  an  exposure  of  the  ther¬ 
mometer  on  a  knoll,  or  at  least  away  from  a  valley.  Actual  observa¬ 
tion  has  indicated  a  temperature  in  a  valley  fifteen  to  twenty  degrees 
lower  than  that  of  the  general  air.  In  one  instance  a  temptrature  at 
Washington  was  found  ten  degrees  lower  in  a  valley  than  on  a  knoll 
one  hundred  feet  away.  It  is  clear  that  no  amount  of  expense  for  the 
immediate  sheltering  of  a  thermometer  would  obviate  this  difficulty, 
which  is  fundamental.  The  question  of  correct  wind-direction  and 
velocity  depends,  still  more  than  that  of  temperature,  on  the  surround¬ 
ings  of  a  station  of  observation.  In  this  case  we  must  expand  our 
view,  and  take  in  the  country  for  miles  around.  It  is  clear  that  no 
satisfactory  observations  of  wind  can  be  made  in  a  valley,  on  a  hill  - 
tide,  or  in  any  situation  where  there  are  many  hills  around.  If  in 
locating  a  station  it  is  found  impracticable  to  avoid  difficulty  in  this 
direction,  then  the  observer  should  be  cautioned  against  relying  upon 
any  local  wind- vane,  but  should  try  to  obtain  the  direction  by  the 
movement  of  smoke,  a  flag,  or  any  other  contrivance  upon  a  neigh¬ 
boring  eminence.  As  far  as  practicable,  standard  instruments  should 
be  used,  and  their  accuracy  determined  by  comparison  with  regular 
standards.  In  these  instructions  there  are  given  all  necessary  tables 
for  use  in  reducing  observations  and  making  them  available  for  direct 
comparison  and  use. 

Time  of  Observation. 

Itis  important,  in  meteorological  observations,  to  select  sime  uniform 
times  each  day  for  making  them,  especially  of  temperature  and  pres¬ 
sure,  wind  and  clouds.  It  has  been  found,  from  actual  hourly  read¬ 
ings,  that  the  hours  best  suited  for  determining  general  means  at  any 
station  are  7  a.  m.,  2  and  9  p.  M.,but  if  it  be  found  impossible  to  make 
observations  three  times  each  day,  then  they  may  be  made  at  the  two 
hours  of  the  same  name,  that  is,  8  A.  M.  and  p.  m.,  9  a.  m.  and  p.  m.,  etc. 
In  the  case  of  rainfall  it  is  best  to  measure  the  rain,  whenever  prac¬ 
ticable,  immediately  at  the  close  of  the  rain.  If  maximum  and  min- 
mum  or  self-registering  thermometers  are  used,  the  time  of  reading 
may  be  9  p.  m.,  or  an  hour  earlier  or  later  than  that.  In  case  there 
are  no  settled  hours  of  observation,  then  at  the  close  of  the  day  there 
should  be  noted  the  general  cloudiness  and  wind  direction,  with  any 
facts  of  general  interest,  relating  to  frost,  blossoming  of  trees,  har¬ 
vest,  etc. 

Meteorological  Elements  to  be  Observed. 

The  more  important  of  these  are  :  Air  temperature,  air  pressure, 
humidity,  rainfall,  wind-direction  and  velocity,  thunder-storms,  clouds, 
general  observations  of  hail,  tornadoes,  aurora  and  frost. 

The  more  difficult  are:  Absorption  and  radiation  of  the  sun’s  heat 
by  the  earth,  evaporation,  atmospheric  electricity,  height  of  clouds, 
and  decrease  of  temperature  with  altitude. 
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There  are  also  observations  on  the  zodiacal  light,  solar  and  lunar 
halos,  parhelia,  paraselenes,  and  mirage,  depth  of  ground  frozen^ 
closing  of  rivers,  lakes  and  canals,  and  their  rise  and  fall,  tempera¬ 
ture  of  the  soil,  of  wells  and  of  springs,  earthquakes,  smoke  of  forest 
fires,  dark  days,  hurricanes,  time  of  budding,  leafing,  blossoming, 
ripening  of  plants,  trees,  grasses,  etc.,  migration  of  birds,  appearance 
of  insects,  etc.,  character  of  sunrise  and  sunset,  and  other  phenomena 
that  attract  unusual  attention,  as  the  fall  of  fishes,  frogs,  etc.,  from  the 
sky,  red  rain,  etc. 

General  Phenomena  of  Climate. 

Phenomena  of  a  general  character,  of  which  the  date  of  appearance 
cannot  be  mistaken,  are  very  valuable.  Series  of  years  have  in  some 
cases  been  carefully  observed,  which  would  greatly  add  to  the  value 
of  the  current  record,  if  forwarded  with  it.  The  following  are  of  this 
class : 

1.  Breaking  up  of  ice  in  large  rivers  or  bays. 

2.  Date  of  greatest  rise  and  lowest  fall  of  water  in  large  rivers, 
especially  when  periodic,  as  in  parts  of  the  interior. 

3.  General  leafing  and  fall  of  leaf  in  decidious  forests.  In  most 
parts  of  the  north  and  the  interior,  these  are  well  marked  and  easily 
designated  periods. 

4.  Beginning  of  growth  and  the  end  of  growth,  or  destruction  of 
grasses  in  general,  as  on  plains  or  prairies. 

5.  First  growth,  flowering  and  maturity  of  important  annual  staples, 
with  their  period  in  days  from  the  beginning  to  the  end  of  vital  action. 

Voluntary  observers  are  requested  to  include  in  their  monthly 
reports  all  reliable  information  relative  to  the  destruction  of  life  and 
property  coming  to  their  knowledge. 


No.  2. — From  the  Report  of  the  Chief  Signal  Officer  of  1887. 

State  Weather  Services. 

The  chief  signal  officer  is  gratified  to  report  a  marked  progress,  both 
in  the  efficiency  and  extent  of  the  State  weather  services  and  cooperat¬ 
ing  meteorological  societies  of  the  country.  In  addition  to  the  New 
England  Meteorological  Society,  there  are  nineteen  State  weather  ser¬ 
vices,  of  which  there  have  been  established  during  the  present  fiscal 
year.  New  Jersey,  Pennsylvania,  North  Carolina,  South  Carolina, 
Mississippi,  Nevada  and  Colorado,  while  the  services  of  Michigan,  In¬ 
diana,  Kansas  and  Nebraska  have  been  reoganized.  Efforts  are  also 
being  made  to  organize  cooperating  services  in  California,  New  York, 
Oregon  and  Wisconsin. 
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These  State  organizations  play  a  most  important  part,  not  only  in 
contributing  a  large  amount  of  gratuitous  data  which  beneficially  suj - 
plements  that  of  the  National  service,  but  also  in  supplying  special 
data  for  their  respective  States.  Some  of  them  have  also  been  most 
useful  to  their  different  localities  in  promoting  the  rapid  and  extended 
distribution  of  the  indications  to  such  communities  as  otherwise  would 
receive  them  too  late  for  current  practical  benefit. 

As  Prof.  Cook,  director  of  the  New  Jersey  service,  has  said,  these 
organizations  will  tend  to  improve  the  accuracy  of  local  and  national 
forecasts,  will  provide  agriculturalists  with  extended  and  valuable 
local  meteorological  means,  ensure  that  engineers  be  better  informed 
as  to  the  character  and  amount  of  benefits  and  injuries  which  may  re¬ 
sult  from  rainfall,  and  will  inure  to  the  benefit  of  physicians  and  their 
patients  with  respect  to  such  diseases  as  are  affected  by  meteorological 
conditions. 

In  addition  to  the  practical  advantages  thus  enumerated,  may  be 
added  the  benefit  which  the  general  service  receives  from  investiga¬ 
tions  carried  on  by  State  weather  services  or  meteorological  so¬ 
cieties,  which  result  in  improving  the  work  of  the  national  service. 
In  this  respect  may  be  mentioned  the  work  done  and  investigations 
undertaken  through  the  intelligent  direction  of  the  New  England 
Meteorological  Society,  the  Iowa,  Indiana  and  Ohio  services,  and  others. 
These  organizations  have  attracted  the  attention  and  engaged  the 
hearty  cooperation  of  many  intelligent  observers,  some  of  them  gen¬ 
tlemen  of  leisure  whose  pursuit  of  the  study  of  meteorology  must  ulti¬ 
mately  work  benefit  to  these  services,  and  by  their  stimulating  influ¬ 
ences  contribute  to  the  high  character  and  standing  of  the  national 
service. 

The  Chief  Signal  Officer  has  pursued,  and  will  continue  to  pursue, 
towards  these  services  the  policy  of  a  hearty  cooperation,  as  far  as  the 
means  of  this  service  and  the  tenor  of  legislation  will  permit. 

The  policy  of  strict  non  interference  with  such  organizations,  unless 
requested  by  State  authorities,  has  been  followed ;  and  further,  the 
tendency  of  the  Chief  Signal  Officer  has  been  to  discourage  the  multi¬ 
plication  of  such  organization,  where  consolidation,  as  in  New  Eng¬ 
land,  seems  to  answer  better  the  purpose  of  the  service,  and  at  a  less 
outlay.  In  this  connection  he  does  not  believe  the  interests  of  the 
Government  demand  his  interference  with  or  criticism  of  the  methods 
pursued  by  these  societies,  which  in  turn,  from  their  local  surround¬ 
ings  and  circumscribed  areas,  cannot  be  fully  aware  of  the  difficulties 
which  beset  predictions  on  a  grand  scale,  and  of  the  embarrassments 
which  must  be  felt  by  the  chief  of  a  service  which  has  so  many  com¬ 
plicated  and  conflicting  interests  constantly  demanding  attention  and 
consideration.  The  Chief  Signal  Officer  looks  upon  these  State  ser¬ 
vices  as  a  most  valuable  means  of  communication  with  the  people  of 
the  country,  through  which  he  may  learn  the  needs  of  the  different 
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communities  with  reference  to,  and  in  connection  with  agriculture, 
forestry,  gardening,  fruit  raising,  and  other  interests  which  are  de¬ 
pendent  either  on  normal  climatic  conditions,  or  are  affected  by  rapid 
changes  in  meteorological  conditions,  and  in  turn  receives  from  these 
organizations  valuable  information  and  data  which  has  redounded  to 
the  public  benefit  when  utilized  in  the  publication  of  the  crop  weather 
bulletin  and  other  practical  ways. 

The  observers  detailed  as  assistants  to  the  directors  of  the  State 
weather  services  have,  as  a  rule,  performed  their  arduous  and  impor¬ 
tant  duties  most  satisfactorily.  It  is  to  be  regretted  that  the  order  of 
ability  necessary  for  such  responsible  and  exacting  work  is  so  mea- 
gerly  compensated  as  is  the  case  with  these  men. 

Weather  Crop  Bulletin. 

The  Chief  Signal  Officer  has  also  instituted  a  new  feature  of  the  ser¬ 
vice  by  issuing  each  Sunday  morning  a  bulletin  showing  the  effect  of 
the  weather,  for  the  previous  seven  days,  on  important  growing  crops, 
especially  corn,  cotton,  hay,  tobacco  and  wheat.  From  the  many  com¬ 
mendatory  letters  which  have  been  received  from  interested  parties, 
it  is  evident  that  these  bulletins  supply  a  long-felt  want.  An  edition 
of  two  hundred  copies  was  first  issued,  which  has  necessarily  been  in¬ 
creased,  in  response  to  demands  from  interested  parties  and  corpora¬ 
tions,  to  four  hundred  copies.  The  same  policy  has  been  pursued  in 
the  distribution  of  these  bulletins  as  with  other  publications  of  the 
office ;  the  Chief  Signal  Officer,  desiring  to  supply  the  actual  wants  of 
the  community  as  far  as  may  be  possible,  has  constantly  impressed 
upon  the  observers  the  importance  of  restricting  the  gratuitous  issue 
of  bulletins  or  publications  to  such  parties  as  desire  them  for  practi¬ 
cal  or  scientific  purposes,  and  not  for  mere  curiosity  or  transient  in¬ 
terest. 

In  publishing  the  weather  crop  bulletin  the  Chief  Signal  Officer  has 
carefully  refrained  from  trenching  or  interfering  in  any  way  with  the 
field  of  work  pursued  by  the  Agricultural  Department.  An  unsuccess¬ 
ful  effort  to  obtain  the  cooperation  of  the  Honorable  Commissioner  of 
Agriculture,  in  connection  with  this  bulletin,  was  made,  but  that  of¬ 
ficial  did  not  think  it  was  possible  for  him,  under  existing  conditions, 
to  furnish  in  advance  information  for  consolidation  with  weather  data. 
It  is  probable  that  such  decision  was  better  for  the  public  inlerest; 
the  question  of  acreage  and  actual  condition  are  quite  different  sub¬ 
jects  from  excesses  or  deficiencies  of  temperature,  sunshine,  and  pre¬ 
cipitation. 

In  order  to  extend  the  usefulness  of  the  bulletin  for  the  coming  year, 
the  Commissioner  of  Agriculture  has  been  asked  to  state,  as  far  as  may 
be  possible,  what  conditions  of  temperature,  moisture,  rainfall,  and 
sunshine  are  requisite  to  perfect  the  different  staple  crops  in  various 
parts  of  the  country.  Such  information,  when  furnished,  will  be  an 
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excellent  basis  for  the  use  of  the  general  public,  and,  together  with 
this  system  of  weather  bulletins  showing  the  excess  an  1  deficiency  of 
meteorological  elements  for  short  regular  periods,  must  prove  impor¬ 
tant  factors  in  determining  in  advance  the  probable  yield  of  the  great 
staples  of  the  country. 

A  careful  study  of  such  meteorological  conditions,  united  with  a 
knowledge  of  the  character  of  the  soil  of  various  seciions,  would  in¬ 
evitably  result  in  satisfactorily  defining  the  limits  within  which  any 
particular  crop  could  be  profitably  cultivated. 


No.  3— From  the  Report  of  the  Chief  Signal  Officer  of  1888. 

State  Weather  Services. 

The  carefully  prepared  and  interesting  report  of  First  Lieutenant  II. 
H.  C.  Dunwoody,  Fourth  artillery,  acting  signal  officer,  on  the  State 
weather  services,  forms  appendix  No.  5. 

Lieutenant  Dunwoody  has  labored  with  great  zeal  in  the  interests 
of  State  Weather  Services,  and  during  the  past  four  years  has  had 
charge  of  such  measures  of  cooperation  as  have  been  possible  on  the 
part  of  the  National  Service  towards  these  meteorological  societies. 
During  the  year  new  services  have  been  organized  in  New  York, 
Texas  and  Kentucky,  which  it  is  believed  will  be  of  practical  value  to 
the  States  in  question.  Including  the  New  England  Meteorological 
Society  as  covering  the  six  states  comprised  wilhin  its  territory,  there 
have  been  organizations  in  twenty-nine  separate  states  which  have 
cooperated  Avith  the  National  Service  during  the  past  year.  These  or¬ 
ganizations  have  been  fostered  by  various  scientific  societies,  and  in 
many  instances  have  been  organized  under  a  state  law  and  wholly,  or 
in  part,  maintained  by  appropriations  from  the  respective  states.  In 
other  cases,  as  in  Texas  and  Oregon,  the  associations  have  been  under 
the  auspices  of  public-spirited  exchanges  or  boards  of  trade  which  are 
interested  in  extending  a  knowledge  of  the  climatic  and  meteorological 
conditions  of  their  sections. 

The  Chief  Signal  Officer  has  pursued  towards  these  services  a  policy 
of  hearty  cooperation,  which  has  been  limited  only  by  appropriations 
and  requirements  of  law.  Lie  has  refrained  from  interfering  with  or 
criticising  the  methods  pursued  by  these  associations,  believing  that 
the  high  order  of  ability  and  the  scientific  standing  of  the  officers  in 
charge  enable  them  to  administer  the  policy  and  affairs  of  their  own 
organizations  in  a  far  more  satisfactory  manner  than  could  be  done  by 
any  chief  of  the  National  Service,  no  matter  how  familiar  he  may  be 
with  the  scientific  work  of  the  State  Services.  The  Chief  Signal  Officer 
has  always  furthered  as  far  as  possible  any  scientific  investigation  or 
work  connected  with  meteorology  under  such  auspices,  and  he  believes 
that  working  as  the  State  and  National  Services  do  on  separate,  though 
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converging,  lines  of  research,  that  the  mutual  effect  can  only  be  of  a 
stimulating  and  improving  character. 

An  important  illustration  of  the  benefits  from  a  State  Service  is  that 
of  the  Weather  Service  of  Michigan,  where  Dr.  H.  B.  Baker,  secretary 
of  the  State  Board  of  Health,  has  been  most  successful  in  his  investi¬ 
gations  of  the  bearing  of  climatic  changes  and  atmospheric  conditions 
upon  the  prevalence  of  special  diseases. 

Lieutenant  Dunwoody’s  report  sets  forth  in  detail  the  names  of  the 
directors  of  the  State  Services  and  the  Signal  Service  assistants,  as  well 
as  many  items  of  interest  in  connection  with  these  important  organi¬ 
zations.  It  is  believed  that  if  the  Kentucky  service  had  been  thor¬ 
oughly  organized  this  year  the  distribution  of  recent  frost  warnings, 
sent  by  this  office  to  Louisville,  would  have  been  made  in  sufficient 
time  to  enable  the  tobacco  growers  to  have  saved  considerable  of  their 
crops,  which  were  destroyed  through  lack  of  systematic  warnings. 

Several  State  Services  have  started  a  weather  crop  bulletin,  based 
on  the  National  Bulletin  initiated  by  the  Chief  Signal  Officer  in  1887. 
These  publications  have  been  received  with  great  satisfaction,  and 
have  proved  of  material  benefit  to  agricultural  interests. 

Weather  Forecasts,  Cold  Wave  and  Storm  Warnings. 

The  usual  forecasts,  cold  wave  and  storm  warnings,  have  been  issued 
regularly,  and,  as  in  previous  years,  the  continuity  and  efficiency  of 
the  telegraphic  service,  rendered  by  the  Western  Union  Telegraph 
Company,  has  been  such  as  to  elicit  general  commendation.  The 
only  interruption  to  this  regularity  occurred  during  the  severe  storm 
of  March  11,  1888,  when  the  great  cities  along  the  New  England  and 
middle  Atlantic  coasts  were  unable  to  promptly  transmit  their  reports. 

The  growing  urgency  of  demands  upon  the  central  office  for  weather 
forecasts  proves  most  conclusively  the  confidence  placed  by  the  gen¬ 
eral  public  in  the  accuracy  of  these  predictions,  despite  errors  arising 
partly  from  incorrect  general  forecasts  and  partly  from  the  variety  of 
weather  conditions  which  prevail  in  the  large  areas  predicted  for. 

Cold  Waves. 

The  system  of  cold  wave  warnings  has  continued  in  successful 
operation  to  the  general  satisfaction  and  frequently  great  advantage 
of  the  public.  It  is  now  generally  understood  that  the  exact  meaning 
of  the  term  “  cold  wave  ”  implies  that  the  temperature  will  fall  below 
forty-five  (45)  degrees,  and  that  in  twenty-four  hours  an  abnormal 
fall  of  fifteen  or  more  degrees  will  occur.  The  great  advantage  of 
knowing  sixteen  to  twenty-four  hours  in  advance  that  the  tempera¬ 
ture  will  fall  quickly,  apply  not  only  to  manifold  business  interests, 
but  affect  the  comfort  of  thousands,  and  at  times  the  health  and  life 
of  hundreds. 
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Weather  Signals. 

About  eleven  hundred  cities  and  towns  are  furnished  with  the  daily 
weather  indications  by  telegraph  at  the  expense  of  this  service.  This 
demonstrates  the  interest  taken,  and  the  value  placed  upon  the 
weather  reports  of  the  service  since  the  flags  and  means  for  displaying 
the  signals  are  invariably  at  private  expense.  Every  effort  has  been 
made  to  confine  the  distribution  of  these  signals  to  such  towns  and 
villages  as  cannot  be  promptly  supplied  with  this  information  through 
the  press. 

Weather  Crop  Bulletin. 

This  office  has  continued  the  issue  each  Sunday  morning  of  a  bulle¬ 
tin  showing  the  effect  of  the  weather  for  the  previous  seven  days  on 
important  crops,  especially  cotton,  corn,  hay,  tobacco  and  wheat. 
Many  commendatory  letters  have  been  received  attesting  the  great 
practical  value  of  such  a  system  of  weather  bulletins,  which  shows  the 
excess  and  deficiency  of  sunshine,  temperature  and  rainfall  for  short 
regular  periods.  Such  information  is  an  important  factor  in  deter¬ 
mining  in  advance  the  probable  jield  of  the  great  staples  of  the  coun¬ 
try,  and  so  has  a  marked  bearing  on  all  extended  enterprises. 

Special  Bulletin. 

Special  bulletins  have  been  issued  when  needful  to  give  warnings 
of  approaching  frosts,  severe  and  sudden  falls  of  temperature,  danger¬ 
ous  floods  and  the  probable  movement  of  dangerous  storms. 


No.  4— Report  on  State  Weather  Services, 

Signal  Office,  War  Department, 
Washington  City,  August  33, 1887. 

Sir  :  I  have  the  honor  to  submit  my  report  of  the  operations  of  the 
State  Weather  Services  and  the  meteorological  societies  coperating 
with  the  Signal  Service  during  the  year  ending  June  30,  1887. 

The  services  previously  organized  have  continued  in  operation,  and 
during  the  year  new  services  have  been  established  in  New  Jersey, 
Pennsylvania,  North  Carolina,  South  Carolina,  Mississippi,  Nevada  and 
Colorado,  while  the  services  in  Michigan,  Indiana,  Kansas  and  Nebraska 
have  been  reorganized.  Efforts  are  now  being  made  to  organize  these 
services  in  New  York,  Wisconsin,  California  and  Oregon. 

The  actual  value  of  the  State  Weather  Services  to  the  people  of  the 
country  and  to  the  National  Service  has  been  clearly  demonstrated  by 
the  effective  work  of  the  past  year.  All  the  States  where  the  services 
are  in  operation  fully  appreciate  the  benefits  resulting  therefrom,  and 
several  States  have  given  the  services  a  permanent  organization  under 
enactments  passed  by  the  Legislatures,  while  the  services  in  other  States 
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are  at  present  almost  wholly  supported  by  the  Signal  Service,  though 
all  expect  that  speedy  action  will  be  taken  by  the  State  authorities 
which  will  secure  a  permanent  and  independent  organization,  the  chief 
object  of  these  services  being  to  afford  facilities  for  the  rapid  and  ex¬ 
tended  distribution  of  information  collected  by  the  Signal  Service.  The 
record  of  the  past  year  shows  that  this  object  has  been  fully  realized  by 
the  distribution  of  the  daily  indications,  cold  wave  warnings, etc.,  to  more 
than  twelve  hundred  stations  which  would  not  have  received  these 
warnings  had  the  State  services  not  been  in  operation. 

The  facility  for  the  distribution  of  the  Signal  Service  weather  indi¬ 
cations  is  only  one  of  the  numerous  advantages  resulting  from  such 
organizations.  These  advantages  have  been  summarized  by  Prof. 
George  H.  Cook,  director  of  the  New  Jersey  weather  service,  as  fol¬ 
lows  : 

(1) .  It  will  be  the  means  of  soon  securing  better  predictions  of 
weather  changes  and  storms. 

(2) .  It  will  bring  the  benefits  of  the  Signal  Service  of  the  United 
States  into  every  county  of  New  Jersey  participating  in  the  State  local 
organization. 

(3) .  It  will  soon  prepare  New  Jersey  for  a  system  of  storm  signals, 
displayed  from  railroad  trains, that  will  be  widely  beneficial  to  agri¬ 
cultural  interests. 

(4) .  It  will  give  to  every  county  the  Government  standards  for 
temperature,  rainfall,  wind  velocity,  humidity,  etc.,  which  are  sources 
of  useful  public  information. 

(5) .  It  wrill  put  within  reach  of  local  agricultural  societies  means  of 
accurate  observations,  which  in  the  course  of  years  must  be  valuable 
to  any  locality  in  the  study  and  adaptation  of  cereals. 

(G).  It  will  bring  the  science  and  methods  of  the  Signal  Service 
within  the  reach  of  the  high  schools  of  the  State,  offering  teachers  and 
pupils  alike  excellent  opportunity  to  study  a  wide  range  of  the  appli¬ 
cation  of  science  to  foster  and  protect  agricultural  industry. 

(7) .  It  will  lead  to  the  collection  of  rainfall  statistics  to  enable  en¬ 
gineers  to  better  estimate  the  supply  of  canals,  also  the  sudden  down¬ 
pours  to  guard  against  in  laying  out  sewers  in  cities.  It  will  lead  to 
a  correct  knowledge  of  rainfall  over  different  watersheds  of  the  State, 
for  the  purpose  of  giving  data  for  supplying  the  water-works  of  cities, 
towns  and  villages. 

(8) .  It  will  lead  to  the  forming  of  reliable  meteorological  records 
for  use  in  legal  cases. 

(9) .  It  will  lead  to  a  better  practice  of  medicine,  when  physicians 
throughout  the  State  can  study  diseases  with  reliable  and  accurate 
meteorological  facts  by  their  side,  and  for  sanitary  purposes  correct 
meteorological  statistics  are  invaluable  to  the  practitioner  in  applying 
preventive  remedies  for  the  public  good. 

In  addition  to  the  above  advantages,  the  Signal  Service  may  receive 
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.  substantial  aid  from  investigations  carried  on  by  the  State  Services  or 
or  by  meteorological  societies  which  may  result  in  actual  improve¬ 
ment  of  the  work  of  the  National  Service.  These  organizations 
have  attracted  the  attention  of  a  large  class  of  intelligent  observers 
who  are  pursuing  the  study  of  meteorology,  and  are  therefore  better 
able  to  utilize  the  work  of  the  National  Service.  These  observers 
are  also  prepared  to  judge  of  the  quality  of  the  work  issuing  from 
that  service,  and,  in  my  judgment,  the  ultimate  effect  will  be  not 
only  to  render  the  Signal  Service  more  valuable  to  the  people, 
but  will  increase  the  accuracy  of  the  weather  forecasts  issued  by  the 
National  Service. 

Enlisted  men  of  the  Signal  Service  are  now  detailed  as  assistants  to 
the  directors  of  a  number  of  the  State  weather  services,  thus  securing 
the  use  of  the  department  frank  in  the  collection  and  distribution  of 
data,  thereby  rendering  substantial  benefits  to  many  services  which 
were  otherwise  unable  to  provide  the  necessary  blank  forms,  stationery, 
postage,  etc.,  used  in  the  work  of  these  services,  and  the  presence  of 
these  men  at  the  State  centers  proves  of  special  value  to  the  National 
Service  in  the  collection  of  data  used  in  the  preparation  of  the  weekly 
crop  bulletin  during  the  present  season.  The  directors  of  several  of 
these  services  being  connected  with  the  agricultural  departments  in 
their  respective  States,  enables  them  to  collect  by  means  of  forms  by 
the  Chief  Signal  Officer,  reliable  information  as  to  the  probable  effect 
of  the  weather  upon  the  growing  crops,  and  these  reports,  after  being 
collected  at  the  State  centers,  were  summarized  and  telegraphed  to 
this  office  to  be  used  in  connection  with  weekly  and  seasonal  charts 
and  the  preparation  of  the  bulletin. 

I  inclose  herewith  a  detailed  report  from  the  director  of  each  of  the 
State  Services,  showing  the  work  performed  and  the  condition  of  the 
services  at  the  close  of  the  fiscal  year;  also  copies  of  the  bills  passed 
by  the  Legislatures  of  Pennsylvania,  Michigan  and  Nevada,  relative 
to  the  organization  of  weather  services  in  those  States.  I  would 
recommend  that  an  effort  be  made  to  complete  the  organization  of 
the  services  in  Louisiana,  Wisconsin,  California  and  Kentucky,  as 
sugar,  tobacco  and  fruit  interests  of  the  country  would  thereby  receive 
substantial  benefits. 

After  the  detail  of  Signal  Service  men  as  assistants  to  the  directors 
of  State  Weather  Services,  the  cooperation  of  railroads  was  solicited 
with  a  view  to  distributing  the  weather  forecasts  throughout  the  States 
economically,  and,  almost  without  exception,  the  railway  corporations 
were  desirous  of  availing  themselves  of  this  means  of  benefiting  the 
public.  Inclosure  No.  XXII  shows  the  railroads  and  the  stations  of 
each  receiving  and  transmitting  the  indications  before  March  4,  1887. 
The  use  of  railway  telegraph  lines  for  this  purpose  was  claimed  by 
the  Western  Union  Telegraph  Company  as  an  infringment  of  the  con¬ 
tract  made  by  many  of  the  railroad  companies  for  the  operation  of 


92  A.  Annual  Report  of  the  [No.  5, 

telegraph  lines.  The  method  of  distribution  was  as  follows:  The  in¬ 
dications  were  telegraphed  from  the  office  of  the  Chief  Signal  Officer  to 
the  State  centers,  and  the  assistant  at  the  State  center  was  authorized 
to  furnish  copies  of  this  dispatch  to  each  railroad  company  cooperating, 
and  the  railroad  company  finally  transmitting  the  dispatch  over  its 
line,  permitting  each  station  operator  to  copy  the  same  for  the  benefit 
of  the  people.  The  failure  of  the  deficiency  bill,  leaving  the  Signal 
Service  without  the  necessary  funds,  caused  the  discontinuance  of  the 
dispatches  to  the  State  centers  from  this  office  after  the  5th  of  March, 
and  the  work  of  telegraphing  was  not  resumed  until  the  latter  part  of 
June,  when  it  was  resumed  under  more  restricted  terms,  which  had 
been  secured  from  the  Western  Union  Telegraph  Company,  under 
which  the  dispatch  to  each  station  receiving  the  weather  forecasts 
shall  be  paid  for  by  the  Signal  Service  at  a  greatly  reduced  rate.  It 
is  believed  that  this  method  of  distribution  will  prove  a  great  benefit 
to  the  service,  but  the  experience  of  two  months  during  which  it  has 
been  in  operation  leads  me  to  believe  that  a  more  prompt  delivery  of 
the  weather  forecasts  could  besecured  by  directing  the  Signal  Service 
assistant  of  each  State  Service  to  deliver  to  the  railroad  officials  the 
dispatches  for  transmission  over  their  lines. 

In  conclusion,  I  wish  to  commend  the  Signal  Service  assistants 
who  have  been  detailed  for  work  in  connection  with  these  services. 
These  men  have  uniformly  performed  their  duties  with  fidelity  and 
intelligence,  and  as  the  nature  of  their  work  requires  frequent  change 
of  station,  thereby  entailing  additional  expense,  I  respectfully  recom¬ 
mend  that  their  pay  and  allowances  be  made  the  same  as  that  received 
by  men  of  like  grade  at  the  central  office. 

Very  respectfully,  your  obedient  servant, 

H.  H.  C.  Dunwoody, 

First  lieutenant ,  Fourth  Artillery ,  A.  S.  0.  and  Assistant. 
The  Chief  Signal  Officer, 

Washington.  D.  G. 


Pennsylvania  State  Weather  Service. 

Philadelphia,  July  7,  1887. 

Sir  :  In  reply  to  your  letter  of  June  15,  relative  to  the  work  of  the 
Pennsylvania  State  weather  service  during  the  year  ending  June  30, 
1887,  I  have  the  honor  to  report  that  the  delay  in-  getting  an  appro¬ 
priation,  followed  by  another  delay  in  getting  instruments,  has  given 
this  State  more  of  a  prospective  service  than  one  which  can  show  re¬ 
sults.  Everything  done  thus  far  has  been  with  a  view  of  securing  a 
service  for  the  State  which  will  be,  when  fully  organized,  one  of  a 
high  order. 

An  appropriation  of  $3,000  has  been  secured,  and  twent3r-five  full 
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sets  of  instruments,  consisting  of  maximum  and  minimum  thermome¬ 
ters,  hygrometers,  rain-gauges  and  instrument  shelters,  ten  mercurial 
barometers  and  one  hundred  sets  of  weather  flags, have  been  ordered 
and  will  be  ready  in  a  few  days,  when  they  will  be  distributed  at  the 
various  points  selected.  It  is  the  intention  to  have  one  recording 
station  of  observation  in  each  county.  These  records  will  be  published 
monthly  in  tabular  form.  Each  station  will  be  supplied  with  standard 
instruments  and  the  necessary  action  will  be  taken  to  have  them 
properly  exposed.  Several  of  the  professors  of  the  various  colleges 
in  the  State  will  act  as  observers,  and  as  many  of  them  are  already 
supplied  with  the  necessary  appliances  for  the  work,  expenses  for  the 
counties  they  will  represent  will  be  small.  In  addition  to  the  regular 
work,  some  of  them  have  stated  that  they  will  make  electrical  and 
other  observations.  Judging  from  the  interest  manifested  by  them, 
good  and  reliable  data  will  be  secured.  Through  correspondence 
quite  a  number  have  been  reporting,  but  a  lack  of  instruments  pre¬ 
vented  them  from  making  full  reports,  and  a  personal  examination  of 
their  instruments  and  the  manner  of  exposure  established  the  fact 
that  most  of  their  observations  were  unreliable. 

Some  “  display  stations  ”  have  been  established.  A  strong  effort  is 
being  made  to  have  the  larger  towns  appropriate  a  sum  sufficient  to 
purchase  the  necessary  weather  flags  and  have  them  displayed  from 
their  public  buildings  and  parks.  This  plan  seems  to  meet  with  favor. 
In  almost  every  county  there  are  organized  “agricultural  societies” 
and  a  circular  letter  is  being  prepared,  asking  them  to  organize  a 
system  for  duplicating  the  displays  all  over  their  counties.  By  their 
aid,  together  with  that  of  the  towns  and  the  assistance  promised  by 
the  railroad  companies,  it  is  hoped  that  in  a  short  time  the  forecasts 
and  warnings  of  the  signal  service  will  be  well  disseminated  each  day 
in  all  parts  of  the  State.  Several  editors  of  the  newspapers  throughout 
the  State  have  kindly  offered  their  assistance  in  aiding  the  organization 
of  the  service.  Much  interest  in  the  work  was  found  among  the  people 
visited,  and  no  doubt  its  value  will  be  appreciated  as  soon  as  they  test 
it.  The  railroad  companies  responded  to  requests  for  passes  over 
their  lines,  but,  with  transportation  furnished,  there  are  expenses  of 
about  $2  each  day  in  traveling  which  should  be  provided  for.  To 
properly  organize  the  service  much  traveling  is  a  necessity.  The 
clerical  work  will  soon  increase  rapidly,  and  it  is  a  question  of  only 
a  short  time  when  assistance  will  be  a  necessity.  If  a  good  assistant 
could  be  furnished  now,  he  could  materially  aid  in  the  work. 

Very  respectfully,  your  obedient  servant, 

T.  F.  Townsend, 

Sergeant ,  Signal  Corps ,  TJ.  S.  A.,  Assista?it  in  charge. 
The  Chief  Signal  Officer, 

Washington ,  D .  C. 
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The  Franklin  Institute  of  the  State  of  Pennsylvania 
for  the  Promotion  of  the  Mechanic  Arts. 

Founded  1824. 

Office  of  the  Secretary, 
Philadelphia,  July  7,  18S7. 

Sir:  Referring  to  the  accompanying  report  of  Sergeant  Townsend 
respecting  the  progress  being  made  in  the  establishment  of  a  Weather 
Service  for  this  State,  I  beg  to  state  that, I  have  read  the  same  and  find 
the  statements  therein  contained  to  be  substantially  correct. 

The  meteorological  committee  of  the  institute,  to  which  the  subject 
was  originally  referred,  appreciated  the  fact  that  no  effective  work  in 
so  large  an  area  as  that  covered  by  the  State  of  Pennsylvania  could 
be  accomplished  without  financial  aid  from  the  State.  The  committee 
therefore  prepared  and  promoted  the  passage  of  a  bill  appropriating 
$3,000  for  the  service.  This  bill  only  became  an  act  during  the  last 
days  of  the  Legislature,  about  one  month  ago,  consequently  the  work 
of  organizing  the  service  may,  at  this  time,  be  said  to  be  only  fairly 
commenced.  Considerable  preliminary  work  had  been  done  pending 
the  action  of  the  Legislature,  looking  to  the  selection  of  suitable 
observers  in  various  localities,  more  particularly  among  the  colleges, 
in  securing  the  effective  cooperation  of  the  principal  railway  com¬ 
panies,  etc.  The  plans  of  the  committee  are  being  gradually  matured, 
and  within  a  few  months  it  is  hoped  that  the  utility  of  the  service  will 
begin  to  be  manifest.  The  points  to  which  the  committee  will  direct 
all  its  efforts  for  some  time  to  come  will  be  the  establishment  and 
equipment  of  the  central  stations  in  the  several  counties,  and  the 
establishment  of  repeating  flag  stations  as  numerously  as  possible. 

The  committee  desires  to  express  its  entire  satisfaction  with  the  zeal, 
ability,  and  energy  displayed  in  conducting  the  detail  work  of  the 
service  by  Sergeant  Townsend.  The  work  will  speedily  grow  to  such 
proportions,  if,  indeed,  it  has  not  already  done  so,  when  it  will  be 
necessary  to  provide  him  with  one  or  several  assistants.  I  beg  to  re¬ 
main,  on  the  committee’s  behalf, 

Your  obedient  servant, 

Wm.  H.  Wahl, 
Secretary. 

Lieut,  H.  H.  C.  Dunwoody, 

U.  S.  Signal  Office,  Washington ,  D.  C. 
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Copies  of  iveather-crop  bulletin  dispatches  received  at  the  Chief  Sig¬ 
nal  Office  from  State  weather  services ,  August  13,  18S7. 

Oxford,  Miss.,  August  13,  1887. 
Chief  Signal  Officer,  'Washington,  D.  C.: 

Cotton  worm  lias  appeared  all  over  State.  Cotton,  opening  ;  crop 
continues  good. 

Wright. 

Raleigh,  N.  C.,  August  13,  1887. 

Signals,  Washington ,  D.  C.: 

Weather  favorable  to  all  crops. 

Baldwin. 


Philadelphia,  Pa.,  August  13,  1887. 

Signals,  Washington : 

Weather  conditions  reported  favorable  for  all  growing  crops. 

Townsend. 

New  Brunswick,  August  13,  1887. 

Signals,  Washington : 

Corn  reports  show  very  favorably.  Corn  and  truck  peaches  rotten  ; 
trees  and  truck  injured  by  plant  lice. 

McGann,  Sergeant. 
Little  Rock,  Ark  ,  August  13,  1887. 

Signals,  Washington,  D.  C. : 

Rains  southeast  affected  crops  favorably.  Remainder  suffering  from 
drought.  Cotton  shedding  squares  and  bales.  Rain  needed. 

Simons. 

_  ,,,  Auburn,  Ala.,  August  13,  1887. 

Signals,  Washington  City: 

Average  temperature  for  State,  76°  ;  one  highest,  99°;  lowest,  62c  • 
average  rainfall,  .96  inches;  rainy  days,  2;  favorable  change  in 
weather.  Corn  generally  good,  and  made  cotton  turning  yellow  and 
shedding  on  sandy  lands.  Cotton  worms  doing  some  damage. 


Mell. 

o  ttt-  7 .  ^  ^  Columbia,  S.  C.,  August  13,  1887. 

Signals,  Washington,  D.  C.: 

First  part  unfavorable ;  last  part  favorable  to  corn  and  cotton  •  rain¬ 
fall  above  ;  temperature  and  sunshine  about  average. 


Graham. 

Crete,  Nebr.,  August  13,  1887. 
Chief  Signal  Officer,  Washington ,  D.  C.: 

Temperature  above  average;  rainfall  below ;  affecting  corn  injuri¬ 
ously.  Hay  crop  short.  Burnley. 

„  . .  Columbus,  Ohio,  August  13, 1887. 

Signals,  Washington: 

Generally  dry  and  hot.  Potato,  corn,  and  tobacco  crops  affected  in¬ 
juriously.  Rain  too  late  to  benefit. 
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Topeka,  Kans.,  August  13,  1887. 

Signals,  Washington  : 

Light  rainfall;  high  temperature.  Corn  beyond  help;  hay,  potatoes 
and  other  crops  light. 

Jennings. 

Springfield,  III..  Avgust  13,  1887. 
Chief  Signal  Officer,  Washington,  D.  C.: 

Local  showers  ;  arrived  too  late  to  make  marked  improvement  in 
crops.  Majority  of  sections  suffering  from  drouth.  Temperature  and 
sunshine  above. 

Kerkam. 

St.  Louis,  Mo..  August  13,  1887. 

StGNALs,  Washington: 

Temperature  and  sunshine  nearly  normal;  rainfall  below;  badly 
distributed ;  unfavorable  to  crops  in  most  sections. 

Weber,  Sergeant. 
Boston,  Mass  ,  August  13,  1887. 

Signals,  Washington : 

Rainfall  normal  except  New  Hampshire;  Vermont  above ;  temper¬ 
ature  normal;  frost;  no  injury  to  hay,  and  corn  mostly  harvested. 

Oswell. 

Lansing,  Mich.,  August  13,  1887. 

Signals,  Washington : 

Drouth  broken  on  the  10th  and  corn  and  potato  crop  favorably 
affected.  Temperature  and  sunshine  above  normal. 

Conger. 

Saint  Paul,  Minn.,  August  13, 1887. 
Chief  Signal  Officer,  Washington : 

Conditions  very  favorable  for  crops.  Harvest  Relayed  slightly  ac¬ 
count  rain.  Commenced  harvesting  wheat  Saint  Vincent. 

Brandenburg. 
Indianapolis,  Ind.,  August  13,  1887. 

Signals,  Washington : 

Temperature  and  sunshine  normal ;  rain  below.  Late  showers  bene¬ 
ficial  but  unevenly  distributed  ;  much  more  needed. 

Cassidy. 

Nashville,  Tenn.,  August  13 ,  1887. 

Signals,  Washington : 

Rainfall  below ;  temperature  and  sunshine  above.  Crops  suffering 
in  many  localities.  Good  rains  along  Tennessee  river. 

Bate,  Private. 


Signal  Office,  War  Department, 
Washington  City,  May  3,  1887. 

The  Chief  Signal  Officer,  being  convinced  that  the  data  collected  in 
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this  office  may  be  greatly  utilized  by  those  interested  in  the  produc¬ 
tion  of  the  staple  crops,  has  decided  to  issue,  beginning  with  Saturday, 
May  8,  1887,  a  special  bulletin,  with  the  view  of  placing  before  the 
public  each  Monday  morning  reliable  information  relative  to  the  cli¬ 
matic  conditions  which  have  existed  the  previous  week  in  the  agricul¬ 
tural  districts  of  the  country. 

Sufficient  information  has  been  collected  from  Signal  Service  stations 
for  the  determination  of  quite  accurate  normal  values  of  temperature 
and  rainfall,  and  as  the  growth  of  all  staple  crops  depends  so  largely 
upon  the  amount  of  heat  and  moisture  and  their  relations  to  one 
another,  it  is  believed  that  these  bulletins,  containing  the  deficiencies 
or  excesses  relative  to  temperatures  and  rainfall  during  the  growing 
season  will  serve  as  a  reliable  basis  for  determining  the  conditions 
favorable  or  unfavorable  for  the  growing  crop. 

When  this  information  is  compared  with  corresponding  data  of  pre¬ 
vious  years  it  will  serve  those  specially  interested  in  calculating  the 
probabilities  or  expectations  of  the  coming  season  and  the  influence 
of  the  same  on  the  growing  crops.  These  bulletins  will  contain  de 
partures  from  normal  temperatures  and  rainfall  in  the  agricultural 
districts  of  the  country  for  the  current  week  (to  which  special  atten¬ 
tion  is  invited),  and  also  the  departures  from  the  normal  temperature 
and  rainfall  from  January  1  to  the  date  of  the  bulletin. 

The  reports  which  are  collected  daily  by  telegraph  will  be  charted 
and  summarized  at  the  close  of  each  week  and  the  results  given  to  the 
press  associations  as  items  of  news  in  time  for  publication  in  the  Mon¬ 
day  morning  papers.  These  bulletins  will  designate  the  agricultural 
regions  over  which  the  meteorological  conditions  are  favorable  to  the 
crop  productions  ;  will  point  out  regions  where  the  conditions  observed 
during  the  current  week  have  alleviated  spells  of  drought  and  exces¬ 
sive  heat,  or  ameliorated  conditions  of  excessive  moisture  or  prolonged 
cold,  and  the  limits  of  late  or  damaging  frosts.  The  modifying  effects 
of  such  meteorological  conditions  upon  the  season  can  be  reasonably 
conjectured  by  parties  interested,  especially  as  the  bulletin  will  state 
whether  the  season  is  tending  to  increase  or  decrease  the  excesses  or 
deficiencies  of  temperature  and  rainfall. 

While  it  is  recognized  that  temperature  and  rainfall  are  not  the 
only  meteorological  elements  which  influence  crop  production  they 
are,  for  most  crops,  by  far  the  most  important,  and  serve  to  indicate 
the  general  character  of  the  season,  whether  favorable  or  unfavorable. 
It  is  proposed  to  add  to  these  elements,  as  soon  as  practicable,  records 
of  average  cloudiness  for  each  week  of  the  growing  season,  from  which 
the  duration  of  sunshine  may  be  closely  approximated.  It  appears 
important  that  statistics  of  this  character  should  be  published  lor  the 
benefit  of  all  interested  in  the  staple  crops  of  the  country,  and  while 
the  bulletin  must  be  general  in  its  nature,  owing  to  the  limited  num- 
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ber  of  stations  from  which  reports  are  received,  it  will  increase  in 
value  each  season  with  increase  of  stations,  and  will  ultimately  place 
in  the  hands  of  the  general  public,  as  well  as  the  farmers  and  dealers, 
tacts  which  will  serve  to  indicate  several  weeks  in  advance  the  prob¬ 
able  yield,  and,  therefore,  the  probable  value  of  the  various  crops. 

Signal  Service  observers  located  at  the  principal  commercial  centers 
will  be  supplied  with  this  bulletin  weekly,  and  in  addition  with  care- 
fuily  piepaied  tables  containing  the  detailed  data  at  various  stations, 
in  older  to  furnish  them  to  such  commercial  organizations  as  may 
desire  to  receive  them.  This  new  and  experimental  feature  of  Signal 
Service  work  is  at  present  attended  by  no  other  expense  than  that  of 
a  small  clerical  force  employed  in  tabulating  reports  which  are  already 
collected  for  the  general  “  indications  ”  work  of  the  service  If,  after 
trial,  this  bulletin  is  found  to  meet  the  wants  of  those  interested  in 
crop  productions  more  detailed  reports  will  be  furnished  covering 
special  localities  and  applicable  to  special  crops. 

The  Chief  Signal  Officer,  in  expressing  his  desire  to  extend  the  use- 
tulness  ot  this  service,  will  be  pleased  to  receive  suggestions  from 
those  interested  in  the  bulletin,  with  a  view  to  improving  the  same, 
eithei  as  to  the  character  of  the  information  furnished  or  as  to  the 
form  in  which  the  reports  are  presented. 

A.  W.  Greely, 
Chief  Signal  Officer. 


[Form  No.  122.7—1887.] 

War  Department,  Sigual  Service,  United  States  Army. 

Weather  Crop  Report. 

Please  state  the  effect  of  the  weather  on  crops  in  your  section  dur¬ 
ing  the  last  seven  days,  and,  if  possible,  furnish,  as  provided  for  below, 
data  as  to  rainfall. 

Note.  1  lease  erase  such  italicised  words  (above,  below,  about,  very  favorably, 
etc.,)  as  are  not  applicable  to  the  conditions  of  the  week. 

station - ,  (Date) - .  1887. 

Rainfall.— The  rainfall  for  the  last  seven  days  is  apparently  above 
below  about  the  average,  and  has  been  well  fairly  badly  distributed, 
and  has  affected  the - crop  very  favorably  very  injuriously. 

Temperature. — The  temperature  for  the  last  seven  days  is  appar¬ 
ently  above  below  about  the  average,  and  has  affected  the - crop 

very  favorably  very  injuriously. 

Sunshine.  The  past  seven  days  has  given  very  much  very  little 
average  amount  of  sunshine,  and  has  affected  the - crop  very  favor¬ 

ably  very  injuriously. 

Remarks. 


(Signature) 

Rainfall - inch  —  on - days. 
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War  Department,  Stgnal  Service,  U.  S.  Army, 

Washington  City,  August  21,  1887. 
Weather  conditions  of  wheat,  cotton,  corn,  and  tobacco  districts, 
for  the  benefit  of  agricultural  and  commercial  interests,  for  the  week 
ending  Saturday,  August  20,  1887. 


Departure  from  Normal  Temperature  and  Rainfall. 

FOR  PAST  SEVEN  DAYS. 

FROM  JANUARY  1  TO  AUGUST  20, 
232  DAYS. 

Districts  and  Stations. 

Mean  temper¬ 
ature. 

Rainfall. 

Mean  temper¬ 
ature. 

Rainfall. 

Excess. 

!  Deficiency. 

‘  00 

© 

K 

w 

Deficiency. 

CO 

© 

o 

M 

W 

>> 

o 

V 

o 

© 

CO 

CO 

© 

O 

X 

w 

Deficiency. 

NlW  England  States . 

°F. 

°F. 

Inches. 

Inches. 

°F. 

°p. 

Inches. 

Inches. 

Eastport,  Me., . 

5 

.12 

27 

3  27 

Portland,  Me., . 

2 

1.33 

525 

7.28 

Boston,  Mass.,  . 

1 

.40 

0 

0 

6.66 

Block  Island,  R.  I., . 

7 

. 

.65 

106 

. 

2  86 

Middle  Atlantic  States. 

Albany,  N.  Y.,  . 

. 

•  4 

•31 

96 

.  , 

l  06 

New  York  City,  . 

4 

.... 

.79 

227 

5  36 

Philadelphia,  Pa.,  .  .  . 

.... 

6 

.64 

257 

1  06 

Atlantic  City,  N .  JT. ,  .  .  . 

0 

0 

.  .  . 

.65 

142 

3.75 

Baltimore,  Md.,  . 

15 

.02 

109 

2.46 

Washington  City, . 

9 

.70 

112 

5  91 

Lynchburg,  Va.,  ..... 

7 

.  .  .  • 

.95 

157 

•  •  • 

1  32 

Norfolk,  Va . 

6 

.56 

. 

128 

2  32 

South  Atlantic  States. 
Charlotte,  N.  C . 

7 

.08 

42 

7  32 

Hatteras,  N.  C.,  . 

17 

.37 

183 

.  .  . 

14  62 

Wilmington,  N.  C.,  .  .  .  . 

16 

1.00 

.  . 

52 

.45 

Ctuileston,  S.  0., . 

17 

1  71 

•  . 

268 

... 

9.23 

Augusta,  Ga.,  . 

18 

1.11 

105 

1  82 

Savannah,  Ga.,  . 

23 

1  82 

420 

5.32 

Jacksonville,  Fla.,  . 

12 

.05 

i 

340 

7.04 

Florida  Peninsula. 

Key  West,  Fla.,  . 

2 

1  09 

Cedar  Keys,  pla., . 

25 

.... 

.... 

1.46 

29 

3. 10 

Gulf  States. 

Atlanta,  Ga.,  . 

21 

.10 

129 

2.22 

Pensacola,  Fia. . . 

18 

•  •  . 

1  36 

82 

9.64 

Mobile,  Ala.,  . 

1 

1.42 

71 

7.13 

Montgomery,  Ala., . 

14 

.... 

.53 

140 

.... 

7  69 

Vicksburg,  Miss,  . 

10 

.66 

224 

15  53 

Mew  Orleans,  La.,  . 

10 

1.01 

108 

1.21 

Shreveport,  La.,  .  f  .  .  .  . 

7 

.41 

301 

12.72 

Fort  Smith,  Ark., . 

1 

1  27 

326 

3.36 

Little  llock,  Ark.,  .... 

10 

.60 

147 

13.43 

Corpus  Christ!,  Tex.,  .  .  .  . 

0 

0 

.78 

33 

12  33 

Galveston,  Tex.,  . 

1 

. 

.58 

15 

7.56 

Palestine,  Tex., 

22 

.40 

280 

9  28 

San  Antonio,  lex., . 

13 

.27 

56 

11.53 

Brownsville,  Tex.,  . 

Rio  Grande  City,  Tex.,  .  .  . 

5 

.88 

278 

5  39 

19 

.84 

118 

.... 

2  61 

Ohio  Valley  and  Tennesee. 
Chattanooga,  Tenn.,  .  .  .  . 

21 

.02 

253 

3.75 

Memphis,  Tenn.,  . 

11 

.16 

339 

10  26 

Nashville,  Tenn., . 

11 

.56 

211 

4.23 

Knoxville,  Tenn., . 

Louisville,  Ky.,  ’. . 

13 

.57 

543 

4.96 

14 

1.00 

457 

2.65 

Indianapolis,  Ind., . 

.  . 

9 

.97 

. 

191 

8.92 

Cincinnati,  Ohio,  ...... 

8 

.41 

.  .  . 

168 

.20 

Columbus,  Ohio,  .... 

2 

.00 

.00 

430 

4.10 

Pittsburgh,  Pa., . 

6 

.07 

668 

11.72 

Lake  Region . 

Buffalo,  N.  Y„  .  .  . 

7 

.09 

338 

2.82 

Oswego,  N.  Y.,  . 

19 

.52 

.  . 

255 

7.59 

Rochester,  N.  Y., . 

. 

9 

.24 

118 

12  28 
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Lake  Region — Continued. 
Erie,  Pa.,  .... 

Cleveland,  Ohio, . 

Sandusky,  Ohio, . !  . 

Toledo,  Ohio, . 

Detroit,  Mich.,  . 

Alpena,  Mich  . . 

Escanaba,  Mich. ,  . 

Grand  Haven,  Mich.,  .  .  .  . 
Mackinaw  City,  Mich.,  .  .  . 

Marquette,  Mich. ,  . 

Fort  Huron,  Mich., . 

Chicago,  III.,  . 

Milwaukee,  Wls.,  . 

Duluth,  Minn.,  . 


FOR  PAST  SEVEN  DATS. 


Upper  Mississippi  Valley. 
Saint  Paul,  Minn.,  .... 
Lacrosse,  Wis.,  .... 

Davenport,  Iowa, . 

Des  Moines,  Iowa,  . [ 

Keokuk,  Iowa,  . . 

Cairo,  Ill.,  . '  " 

Springfield,  Ill.,  .  I 

Saint  Louis,  Mo., . 


Missouri  Valley. 
Lamar,  Mo.,  .  .  .  , 

Leavenworth,  Kan.,  .  . 
Valentine,  Neb.,  .  , 

Ojjaha,  Neb.,  . 

Huron,  Dak.,  . 

Tankton,  Daa.,  . 


Extreme  Northwest. 
Moorhead,  Minn., 

Saint  Vincent,  Minn.,  .  . 
Bismarck,  Dak.,  .  .  .  . 
Totten,  Fort,  Dak.,  .  . 
Buford,  Fort,  Dak.,  .  .  . 


Rocky  Mountain  Slope. 
Custer,  Fort,  Mont., 

Helena,  Mont., . 

Dcadwood,  Dak.,  .  .  .  .  " 

Cheyenne,  Wyo. . . 

North  Platte,  Neb.,  .  .  .  . 

Denver,  Col.,  . 

Las  Animas,  Col., . 

Dodge  City,  Kan . 

Concordia,  Kan., . 

EUlott,  Fort,  Tex.,  .... 

Sill,  Fort,  Ind.  T., . 

Abilene,  Tex . 

Davis,  Foit,  Tex., 

interior  Plateaus. 

El  Paso,  Tex.,  . 

Sait  Lake  City,  Utah,  .  .  . 

Pacific  Coast. 

Olympia,  Wash.,  . 

Koseburg,  Oregon,  .... 

Portland,  Oregon, . 

San  Francisco,  Cal.,  .... 

Bed  Bluff,  Cal.,  . 

Sacramento,  Cal., . 

Los  Angeles,  Cal., . 

San  Diego,  Cal., . 


FROM  JANUARY  1  TO  AUGUST  20, 
232  DAYS. 


Mean  temper- 
atuie. 

Rainfall. 

Mean  temper¬ 
ature. 

Rainfall. 

1  Excess. 

Deficiency. 

Excess. 

Deficiency. 

Excess. 

Deficiency. 

Excess. 

Deficiency. 

°F. 

°F. 

Inches. 

^  Inches. 

°F. 

°F. 

Inches. 

Inches. 

.... 

14 

.64 

! . 

23 

3  25 

13 

1.87 

338 

.  , 

.14 

8 

.15 

.  . 

1 

1  63 

13 

.29 

79 

1  88 

24 

.23 

390 

5  46 

19 

.84 

254 

1.10 

... 

19 

97 

.  .  . 

126 

7.18 

18 

.08 

... 

4 

4  04 

35 

... 

.60 

103 

12  38 

. 

26 

.42 

455 

2.24 

10 

.  . 

.39 

295 

6.11 

24 

.64 

11 

8  16 

22 

.45 

... 

15 

3  46 

11 

•  • 

.52 

684 

4  26 

.... 

32 

.39 

247 

2  20 

46 

.30 

• 

.  . 

71 

11  87 

13 

• 

.68 

132 

5  76 

7 

.34 

182 

10.64 

10 

.34 

169 

7.44 

12 

.13 

248 

13  66 

9 

.16 

456 

11  75 

28 

.... 

.40 

937 

2  38 

0 

0 

.59 

507 

3.67 

16 

.92 

84 

3  68 

1 

.31 

•  .  . 

152 

1.30 

•  •  -• 

10 

.06 

85 

12  74 

48 

.03 

61 

3.15 

,  . 

20 

1.31 

.... 

37 

5.26 

IS 

.28 

136 

1.93 

27 

.31 

71 

2.14 

2 

.22 

309 

2.55 

3 

.... 

.... 

.21 

128 

1.51 

0 

0 

.17 

16 

.16 

44 

1.79 

V 

.  .  . 

.21 

4 

.44 

9 

.  05 

165 

3.27 

.  .  . 

15 

.... 

.21 

. 

.... 

4 

.07 

2ns 

2  02 

2 

.  .  . 

.27 

481 

3  16 

8 

.08 

44  Z 

.50 

8 

.02 

347 

2.52 

14 

.12 

419 

2.34 

11 

.... 

.28 

8o4 

1.17 

24 

.37 

452 

. 

3  70 

22 

.07 

295 

3.42 

23 

.61 

313 

5.55 

14 

.18 

158 

4  07 

IS 

.15 

417 

•  2.72 

.... 

12 

.14 

.... 

18 

.07 

Ill 

2.78 

19 

.10 

189 

6.66 

2 

.00 

.00 

259 

.57 

2 

•  CO 

.00 

157 

14.39 

19 

.04 

.  .  . 

90 

3.95 

5 

.00 

.00 

173 

.... 

.49 

21 

.07 

1 

4 

.36 

A.  W.  Grfely,  Chief  Signal  Officer. 
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Executive  Office, 

Western  Union  Telegraph  Company, 

New  York,  June  16 ,  1887. 

Dear  Sir  :  Referring  to  our  recent  correspondence  relative  to  the 
use  of  our  lines  for  State  Weather  Service,  and  to  the  interview  which 
I  had  the  pleasure  of  having  with  you  at  my  office  on  the  same  sub¬ 
ject  day  before  yesterday : 

After  further  consideration,  I  think  that  the  fairest  proposition  that 
the  Western  Union  Telegraph  Company  can  make  for  this  service  is 
as  follows : 

1.  The  number  of  officers  or  individuals  served  with  the  report 
in  each  State  shall  be  lumped  together. 

2.  For  the  first  twenty -five  of  such  officers  or  individuals  served,  the 
Western  Union  Telegraph  Company  shall  be  paid  for  each,  one-half 
of  the  Government  rate. 

3.  For  all  such  reports  over  twenty-five  and  under  one  hundred, 
the  Western  Union  Telegraph  Company  shall  be  paid  one  third  of  the 
Government  rate  each. 

4.  For  all  such  reports  over  one  hundred,  the  Western  Union  Tele¬ 
graph  Company  shall  be  paid  one-quarter  of  the  Government  rate 
each. 

5.  These  charges  for  the  transmission  of  these  reports  shall  not  in¬ 
clude  the  delivery  of  the  reports,  but  only  their  transmission  to  the 
respective  stations. 

6.  The  necessary  arrangements  for  the  transmission  of  these  reports 
to  be  made  by  your  office,  or  by  the  State  Bureaus,  as  you  may  prefer, 
and  payment  for  their  transmission  to  be  made  in  the  same  way. 

I  am  quite  convinced  that  this  will  be  more  than  fair  to  the  public 
desiring  these  reports,  as  the  individual  charge  will  really  be  a  nomi¬ 
nal  one.  The  Western  Union  Telegraph  Company  is,  however,  will¬ 
ing  to  make  this  concession,  as  a  matter  of  public  spirit,  in  view  of 
the  fact  that  the  payment  for  the  service,  although  nearly  nominal, 
defines  and  sustains  its  rights  under  its  contracts  with  the  various 
railroad  companies,  which  have  hitherto  been  violated  by  the  misap¬ 
prehension  of  the  local  Weather  Bureaus. 

If  the  figures  given  above  meet  with  your  approval,  we  shall  be 
under  many  obligations  if  you  will  kindly  inform  the  State  Bureaus 
concerning  them,  and  advise  us  when  and  through  what  channels  you 
desire  to  have  the  service  commenced  and  the  statements  made. 

Yours  very  truly, 

Tiios.  T.  Eckert, 

Vice  President  ana  General  Manager. 

General  A.  W.  Greely, 

Chief  Signal  Officer,  Washington,  D.  C. 
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War  Department,  Signal  Service,  United  States  Army, 

Weather  Signals. 

Number  1,  white  flag,  indicates  clear  or  fair  weather.  Number  2, 
blue  flag,  indicates  rain  or  snow.  Number  3,  black,  triangular  flag, 
always  refers. to  temperature;  when  placed  above  numbers  1  or  2  it 
indicates  warmer  weather ;  when  placed  below  numbers  1  or  2  it  indi¬ 
cates  colder  weather ;  when  not  displayed,  the  indications  are  that 
the  temperatare  will  remain  stationary,  or  that  the  change  in  tem¬ 
perature  will  not  vary  five  degrees  from  the  temperature  of  the  same 
hour  of  the  preceding  day.  Number  4,  white  flag,  with  black  square 
in  center,  indicates  the  approach  of  a  sudden  and  decided  fall  in  tem¬ 
perature. 

The  weather  predictions  indicated  by  the  flags  are  issued  at  1am., 
daily,  for  the  twenty-four  hours  commencing  at  7  a.  m.  These  pre¬ 
dictions  are  telegraphed  to  Signal  Service  stations,  railroads,  post- 
oiflces,  etc.  Many  of  our  smaller  towns  obtain  them  from  these 
.sources  bygtelephone,  or  otherwise,  and  regularly  display  the  flags,  and 
the  system  seems  to  give  general  satisfaction. 

The  cold  wave  warnings  are  telegraphed  to  the  principal  stations  of 
the  service  from  twenty-four  to  forty-eight  hours  in  advance,  when  it 
is  expected  that  the  temperature  will  fall  decidedly  and  suddenly. 
They  will  not  be  sent  out  unless  a  temperature  of  45°,  or  lower,  is 
anticipated.  The  signal  should  be  lowered  at  the  expiration  of  the 
time  mentioned  in  order  to  hoist,  unless  a  second  warning  is  received. 

For  further  information  address,  Chief  Signal  Officer,  United  States 
Army,  Washington,  D.  C. 


No.  5. — List  of  State  Services  Now  Organized. 

Alabama,  Arkansas,  Colorado,  Illinois,  Indiana,  Kansas,  Kentucky, 
Louisiana,  Michigan,  Minnesota,  Mississippi,  Missouri,  Nebraska, 
Nevada,  New  England,  New  Jersey,  New  York,  North  Carolina,  Ohio, 
Oregon,  Pennsylvania,  South  Carolina,  Tennessee,  Texas. 


No.  9. 


No.  6. — Copy  of  Weather-Crop  Bulletin. 

[For  the  week  ending  Saturday,  July  28,  1888.] 

Philadelphia, 

Hall  of  the  Franklin  Institute. 


The  temperature  for  the  past  week  has  been  slightly  below  the  aver¬ 
age,  with  a  large  percentage  of  sunshine. 

The  rainfall  has  been  light  in  some  sections  and  abundant  in  others. 
Carlisle,  .05;  State  College,  .00;  Holidaysburg.  .42;  Charlesville, 


WEATHER  SIGNALS 

Adopter  for  General  Use  kv  the  Signal  Service  on  and  after  March  1.  18, S7. 


No  I. 
White  Flag 


Clear  or  fair 
weather. 


DISPLAYED  FROM  POLES. 


r 


Fair  weather. 
Colder. 


► 


Warmer. 
Rain  or  snow. 


► 


m  p 

Warmer  fair  weather,  Fair  weather, 

followed  by  rain  or  snow.  Cold  wave. 


DISPLAYED  FROM  HORIZONTAL  SUPPORTS. 


Warmer,  fair  weather. 


Rain  or  snow,  followed  by  fair 
weather.  Colder. 


V  u 

si 

Snow  and  cold 

wave. 

/  - 

□ 

Warmer  fair  weather. 


DISPLAYED  OX  CARS. 


/ - 

y 

■ 

< 

Fair  weather,  followed  by  rain. 
Colder. 


/  - 

p7 

□ 

s 

Fair  weather  Cold  wave. 
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.03;  Somerset,  .68;  Phillipsburg,  .01;  Swarthmore,  .10;  Wysox,  .00; 
Lebanon,  .07;  Dyberry,  1.20;  Selinsgrove,  .50;  Qnakertown,  .27; 
Pottstown,  .16 ;  York,  .05 ;  Montrose,  .70;  Johnstown,  .70;  Colum¬ 
bus,  .94. 

Most  of  the  rainfall  occurred  on  two  days. 

The  weather  conditions  were  excellent  for  growth  and  general  farm 
work.  Oat  harvest  continued  during  the  week,  and  will  be  fully  up 
to  the  average.  The  wheat,  rye  and  hay  yield  was  large,  and  is  about 
all  secured.  Corn  and  potatoes  are  growing  rapidly  and  promises 
abundant  crops.  Some  sections  need  rain,  particularly  on  pasture 
lands. 

Extracts  from  Reports. 

Phillipsburg. — All  crops  doing  well. 

Charlesville. — Timothy  hay  being  cut.  Corn  in  excellent  condition. 

Hollidaysburg. — Vegetation  of  all  kinds  very  luxuriant.  Some 
barley  and  oats  not  yet  cut.  Potatoes  and  corn  growing  finely. 

Wysox. — No  ram.  Springs  low.  Corn,  potatoes  and  garden  truck 
have  not  suffered  seriously.  Nights  cool.  Heavy  dew. 

Somerset. — Wheat  harvested.  Oats  ripening.  Corn  and  potatoes 
doing  finely.  Farmers  happy. 

State  College. — The  fair  weather  has  greatly  benefited  the  corn 
crop  and  the  ripening  of  oats. 

Carlisle. — Most  farmers  are  through  cutting  oats.  Corn  promises  a 
big  crop.  Potatoes  will  be  an  immense  crop. 

York. — Weather  mo-st  favorable.  Corn  in  tassel  and  looks  well. 
Tobacco  improving.  Early  plants  ready  to  top.  Grape  crop  will  be 
large.  Early  potatoes  in  fine  condition.  Oats  half  harvested. 

Lebanon. — Oats  are  being  cut  and  are  very  good  generally. 

Dyberry. — Very  dry  before  the  19th.  Many  farmers  report  only 
two-thirds  crop.  Very  light  crop  of  early  potatoes. 

Selinsgrove. — Best  wheat,  rye  and  oats  harvest  for  five  years. 

Quakertown. — Oats  harvest  commenced.  Pasture  fields  look  dried 
up.  Corn  has  not  suffered  much.  Garden  truck  has  considerably. 

Pottstown. — Rain  much  needed  for  all  growing  crops. 

Shoemakersville. — Harvesting  oats.  Corn  in  tassel.  Potatoes 
good. 

Montrose. — Crops  look  fair.  Need  rain  badly. 

Johnstown. — Harvesting  nearly  over.  Conditions  favorable. 

Columbus. — Oats,  corn  and  potatoes  good.  Show  for  large  crops. 

Kutztown. — Oats  nearly  cut.  Well  laden.  Pastures  need  rain. 

T.  F.  Townsend, 
Signal  Corps  Assistant. 
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No.  7. — Copy  of  Weather-Crop  Bulletiou. 

[For  the  week  ending  Saturday,  September  15,  18S8.] 

Signal  Office,  War  Department, 
Washington  City,  September  16,  1888. 

Temperature. 

The  week  ending  September  15,  has  been  slightly  cooler  than  usual 
in  districts  east  of  the  Rocky  Mountains,  except  Kansas,  Nebraska  and 
Colorado,  where  it  has  been  slightly  warmer.  In  the  Southern  States 
and  along  the  Atlantic  coast  the  daily  temperature  has  differed  less 
than  1°  from  the  normal,  while  in  the  north-west  and  in  the  cornbelt, 
extending  from  Missouri  to  Ohio,  the  daily  temperature  was  from  3° 
to  5°  below  the  average. 

The  season  from  January  1,  to  September  15,  continues  about  as 
previously  reported,  namely,  from  two  to  three  weeks  late  in  the 
States  of  the  upper  Mississippi  valley  and  upper  Lake  region ;  from 
6  to  10  days  late  in  the  remaining  portion  of  the  Northern  States,  and 
about  the  usual  temperature  has  prevailed  in  the  Southern  States. 

Rainfall. 

The  rainfall  for  the  week  has  been  largely  in  excess  in  the  States  on 
the  Atlantic  coast  from  Massachusetts  to  Florida,  in  Georgia  and 
southern  Alabama,  and  a  continuation  of  these  heavy  rains  is  reported 
this  morning  in  the  east  portion  of  the  cotton  region,  where  the  rain¬ 
fall  for  the  week  averages  from  3  to  5  inches  The  recent  rains  will 
cause  dangerous  floods  in  the  rivers  of  Georgia,  Alabama  and  South 
Carolina.  Light  rains  have  prevailed  during  the  week  over  the  west 
portion  of  the  cotton  region  from  Mississippi  to  Texas,  and  through¬ 
out  the  central  valleys  including  the  corn  belt,  also  in  the  tobacco  re¬ 
gion  of  Kentucky  and  Tennessee. 

The  seasonal  rainfall  is  largely  in  excess  in  the  southern  portion  of 
the  Gulf  States  and  slightly  in  excess  in  New  York,  Pennsylvania,  the 
interior  of  New  England,  and  over  the  upper  Mississippi  and  lower 
Missouri  valleys.  The  large  deficiency  of  rainfall  which  was  previ¬ 
ously  reported  on  the  South  Atlantic  coast  and  in  northern  Mississippi 
has  been  greatly  reduced  during  the  present  month,  where  the  seasonal 
rainfall  now  generally  exceeds  80  per  cent,  of  the  normal. 

General  Remarks. 

Reports  from  the  corn  belt,  including  Indiana,  Illinois,  Iowa,  Mis¬ 
souri  and  Nebraska,  indicate  that  the  weather  during  the  week  has 
been  especially  favorable,  and  that  the  corn  crop,  which  is  very  large, 
is  generally  secure  and  past  injury  from  frost.  The  frosts  which  oc¬ 
curred  during  the  week  along  the  northern  border  of  Iowa  and  in 
Minnesota,  Wisconsin  and  Michigan  did  some  damage  to  growing 
crops.  Over  the  west  portion  of  the  cotton  region,  including  Alabama 
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and  Mississippi,  Tennessee,  Arkansas,  Louisiana  and  Texas,  the  fav¬ 
orable  weather  during  the  week  has  greatly  improved  all  growing 
crops,  and  cotton  picking  is  in  progress  in  all  these  States.  In  North 
and  South  Carolina  all  growing  crops  has  been  seriously  injured  by 
heavy  rains  and  dangerous  floods.  The  weather  during  the  week  has 
been  especially  favorable  tor  tobacco  in  Kentucky  and  Tennessee. 
The  weather  in  New  England  and  the  middle  Atlantic  States  was  gen¬ 
erally  unfavorable  for  the  ripening  of  crops,  and  farm  work  was  re¬ 
tarded. 

A.  W.  Greely, 
Chief  Signal  Officer. 


No.  8. — Pennsylvania  State  Weather  Service. 

General  Information. 

The  “Pennsylvania  State  Weather  Service,”  organized  by  the  Frank¬ 
lin  Institute  under  a  late  act  of  the  Legislature,  is  intended  to  provide 
for  the  rapid  distribution  of  the  forecasts  and  warnings  of  the  United 
States  Signal  Service,  and  also  to  secure  the  collection  and  early  pub¬ 
lication  of  climatological  information  generally. 

Observations  taken  systematically  at  any  one  place  soon  afford  a 
basis  for  comparison  of  the  current  season  or  year  with  any  previous 
year,  and  also  give  information  as  to  the  permanent  climate  of  that 
place.  When  these  are  compared  with  those  taken  at  other  places, 
deductions  may  be  drawn  bearing  on  the  relative  fitness  of  different 
localities  for  special  purposes,  whether  in  agricultural  or  mechanical 
pursuits,  or  as  to  health  and  physical  comforts  for  those  who  have  a 
choice  of  residence. 

Hence  the  necessity  of  covering  the  country  with  a  network  of 
stations  for  observations,  in  order  that  all  the  phenomena  exhibited 
may  be  recorded,  and  all  the  distinctions  of  climate  may  be  determined. 
Many  of  the  records  kept  throughout  the  State  lose  their  comparative 
value  from  a  want  of  uniformity  and  system  in  making  observations, 
and  many  discrepancies  occur  for  want  of  the  precautions  which  should 
be  taken  in  procuring  accurate  instruments. 

To  meet  this  latter  defect,  a  small  appropriation  was  made  by  the 
State  for  the  purchase  of  one  set  of  standard  instruments  for  use  in 
each  county,  where  reliable  observers  can  be  found  who  will  volun- 
.  teer  their  services.  Several  counties  have  already  availed  themselves 
of  this  opportunity  for  securing  reliable  instruments,  and  thus  obtain¬ 
ing  valuable  data.  These  are  now  making  regular  observations.  In 
many  places,  this  work  is  done  at  colleges  and  schools,  thus  giving 
their  students  a  practical  knowledge  of  meteorology. 

Several  counties  are  still  unprovided  for,  however,  and  those  who 
are  interested  in  this  work  and  see  its  value,  are  asked  to  assist  those 
in  charge  by  obtaining  observers  for  their  county. 
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The  hours  for  making  observations  are  at  7  a.  m.,  2  p.  m.  and  9  p.  m. 
daily,  at  which  hours  the  different  instruments  for  ascertaining  the 
pressure,  temperature,  rainfall,  etc.,  are  read.  These  reports  should 
be  promptly  forwarded  at  the  end  of  each  month  to  the  central  office 
at  Philadelphia,  where  they  will  be  promptly  examined  and  prepared 
for  publication  and  distribution. 

Meteorology  is  a  fascinating  study,  and  a  great  and  growing  interest 
on  the  subject  is  spreading  among  all  classes,  as  is  evinced  by  the 
number  of  meteorological  instruments  purchased  and  the  number  of 
those  who  volunteer  their  service  as  observers. 

The  State  Service  is  limited  in  its  supply  of  instruments,  but  it  will 
furnish  forms,  instructions,  etc.,  to  those  who  will  provide  their  own 
instruments  and  make  regular  observations  for  the  service. 

As  there  may  be  those  who  would  like  to  engage  in  the  work,  but 
who  have  not  the  time  to  make  full  reports,  it  is  proposed  to  offer 
every  possible  encouragement  to  such  persons.  One  observation  dailv 
of  the  maximum  and  minimum  thermometers  and  rain-gauge ,  will 
give  very  satisfactory  and  valuable  information.  This  work  may  be 
made  an  agreeable  and  instructive  pastime  for  ladies,  and  they  are 
earnestly  requested  to  enlist  in  it  and  to  open  correspondence  with  this 
office. 

A  code  of  “Weather  Signals,”  consisting  of  four  flags,  has  been 
adopted  by  the  United  States  Signal  Service,  and  also  by  the  State 
Services,  by  means  of  which  the  weather  forecasts  and  warnings  can 
be  readily  communicated  to  the  people. 

As  soon  as  a  sufficient  number  of  stations  has  been  secured  this  code 
of  signals  will  be  reguarly  displayed.  By  means  of  an  organized  ser¬ 
vice  it  is  possible  to  reach  every  inhabitant  with  some  form  or  degree 
of  valuible  results,  and  you  are  asked  to  assist  in  such  of  the  steps  to 
be  taken  as  may  be  within  your  convenience. 

The  State  Service  will  arrange  for  having  these  forecasts  telegraphed 
to  selected  points  in  each  county,  as  centers  of  distribution.  At  these 
centers  signals  should  be  displayed,  and  arrangements  made  for  re¬ 
peating  them  to  all  who  desire  them.  A  limited  number  of  flags  will 
be  furnished  by  the  service. 
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GENERAL  TABLES  OF  TEMPERATURE  IN 
PENNSYLVANIA. 

With  comparison  of  the  results  of  the  most  extended  periods  and  of  each  general 
section  of  the  State ;  also  with  complete  details  for  each  month  and  year  at  fifty  sta¬ 
tions,  aggregating  nine  hundred  and  fifty  years  of  observation.] 


By  Lortn  Blodget. 


METEOROLOGICAL  RECORDS  AVAILABLE  TO  AID  IN  ESTABLISHING 
THE  PER3IANENT  CONDITIONS  OF  CLIMATE. 

The  permanent  conditions  of  the  climate  of  Pennsylvania  can  now 
he  given  within  a  close  approximation,  if  the  entire  mass  of  observa¬ 
tions  hitherto  made  can  be  closely  analyzed  and  their  results  brought 
into  the  form  of  definite  averages,  giving  the  mean  monthly  temper¬ 
ature  and  monthly  rainfall  ior  a  sufficient  period  at  several  represen¬ 
tative  localities.  The  annual  means  of  each  condition,  and  the  changes 
of  each  in  successive  years  can  also  be  brought  very  near  to  absolute 
accuracy,  while  the  constants  of  atmospheric  pressure,  humidity, 
winds,  etc.,  can  be  very  fully  illustrated.  As  a  basis  for  such  obser¬ 
vations  it  is  first  necessary  to  prepare  and  publish  the  more  valuable 
of  the  early  observations  made  in  the  State,  and  such  corrected  and 
extended  series  as  have  been  taken  with  care  and  fairly  represent  the 
actual  climate.  Comparison  with  these  may  then  be  made  as  each 
month  and  each  year  of  the  current  reports  appear  in  the  State  sys¬ 
tem,  and  the  great  body  of  intelligent  citizens  will  see  and  realize  the 
value  of  the  whole  work. 

Some  very  early  observations  were  made  in  and  near  Philadelphia, 
which  have  especial  interest,  from  the  care  with  which  they  were 
taken,  and  the  fact  that  they  go  back  much  more  than  a  century. 
The  first  was  John  JBartram’s  observation  in  1748  and  1749,  as  pub¬ 
lished  by  the  Swedish  botanist,  Kalin.  The  next  were  three  or  four 
series  preserved  in  the  archives  of  the  American  Philosophical  So¬ 
ciety,  and  in  part  published  in  the  transactions  of  that  society  for 
18S9.  These  embrace  the  years  1758.  1759,  1767  to  1777  inclusive, 
1787  to  1790,  and  1829  to  1838.  They  are  given  below  exactly  as  they 
are  printed  in  the  transactions.  Next  the  record  of  Peter  Legaux,  at 
Spring  Mill  (now  at  the  city  limits  on  the  Schuylkill),  was  published 
for  1787,  and  various  manuscripts  of  his  for  subsequent  years  are  de¬ 
posited  with  the  Philosophical  Society  and  the  Pennsylvania  Hospital. 

A  valuable  record  was  made  by  Dr.  John  Redman  Coxe,  extending 
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from  1T9S  to  1804,  the  original  papers  of  which  were  presented  to  the 
writer  by  Dr.  Coxe  in  1S56.  Next  are  two  series  both  beginning  in 
1S07  and  extending  to  1826  and  1S28,  respectively,  the  first  being  a 
record  made  at  the  “Public  Health  Office,”  and  the  second  by  James 
Young  at  “  Second  and  Dock  streets.”  That  kept  at  the  Health  Office 
can  only  in  part  be  found.  The  valuable  series  at  the  Pennsylvania 
Hospital  began  in  1825,  and  it  has  now  been  continued  sixty -four  years, 
generally  under  the  best  personal  auspices,  and  constitutes  a  most 
valuable  standard  both  as  to  temperature  and  rainfall. 

These  several  periods  of  observation  at  Philadelphia  are  held  to  be 
very  valuable,  and  are,  therefore,  given  below  in  the  exact  form  of 
their  original  publications  with  notes  of  the  more  important  local 
conditions. 

They  number  twenty  distinct  series  of  greater  or  less  length  of 
period,  and  the  thermometeric  observations  aggregate  270  years. 

Temperature  Observations  in  Pennsylvania. 

The  full  list  of  stations  at  which  temperature  observations  have 
been  recorded  in  Pennsylvania  would  probably  include  several  not 
here  entered,  but  it  would  not  be  possible  to  make  an  absolutely  com¬ 
plete  schedule,  and  this  must  now  be  prepared  from  the  best  available 
material.  Separating  the  periods  of  time  during  which  thermometric 
observations  have  been  made,  we  find  them  to  begin  in  1748,  and  to 
be  nearly  continuous  from  1758.  The  earlier  series  being  found  in 
the  transactions  of  learned  societies  and  in  medical  works.  The  order 
of  succession  was  nearly  as  follows : 

First.  Separate  records  made  by  scientific  men  personally. 

Second.  Observations  directed  by  the  Surgeon  General  at  the  principal 
military  forts  from  1819,  but  in  suitable  form  for  record  only 
from  1836,  except  Fort  Miffiin,  1822  to  1824. 

Third.  Special  scientific  series  with  hourly  observations,  as  that  at 
Frankford  arsenal,  from  1835  to  1843;  that  at  Girard  College, 
1840  to  1845. 

Fourth.  The  system  directed  by  the  Franklin  Institute,  which  sent 
out  many  instruments  and  provided  forms,  in  1839.  Most  of 
these  observers  continued  only  two  or  three  years ;  others,  as 
that  at  Gettysburg,  continuing  for  long  periods. 

Fifth.  The  Smithsonian  system,  1850  to  1865.  The  results  were  pub¬ 
lished  in  part  in  a  quarto  volume  in  1860,  embracing  the  years 
1854  to  1S59,  but  without  summaries  or  generalization. 

Sixth.  The  Agricultural  Department  publications  beginning  in  1863 
and  continued  to  1871,  the  last  year  in  the  monthly  reports 
only. 
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Seventh  The  Signal  Office  system.  Which  began  its  distinctive  work 
in  1871.  making  permanent  records  from  October  of  that  year 
at  its  own  posts  or  stations,  and  in  1873  it  received  a  formal 
transfer  of  the  voluntary  observers,  until  then  reporting  to  the 
Smithsonian  Institution  and  Department  of  Agriculture.  These 
are  now  given  a  distinct  place  in  the  annual  reports  of  the 
Signal  Office. 

The  principal  publications  heretofore  made  have  been  the  reports 
of  the  Surgeon  General,  especially  that  of  1855,  a  quarto  volume  pre¬ 
pared  by  Lorin  Blodget,  with  isothermal  and  rain  charts;  Climatology 
of  the  United  States,  by  Lorin  Blodget,  published  in  1857;  the  Smith¬ 
sonian  Observations,  1854  to  1859,  printed  in  quarto,  1860;  Tempera¬ 
ture  Tables,  etc.,  by  Charles  A.  Schott,  quarto,  p.  324,  with  charts, 
published  as  a  part  of  vol.  xxi,  Smithsonian  Contributions  to  Knowl¬ 
edge,  1876;  and  the  several  annual  reports  of  the  chief  signal  officer 
of  the  army. 

From  all  these  reports  and  from  all  other  available  sources  the 
best  efforts  have  been  made  to  ascertain  what  observations  have  been 
made  within  the  limits  of  Pennsylvania,  and  they  are  here  cited  as 
definitely  as  is  practicable  in  each  case,  The  elevations  are  in  most 
cases  taken  from  the  volume  of  railroad  gradients  and  altitudes  pub¬ 
lished  by  the  Geological  Survey  in  1878,  8vo  p.  279  and  map. 

List  of  Stations,  Observers  and  Periods  of  Observation  in  Pennsylvania,  at 
which  Mean  Temperatures  Monthly  have  been  Recorded. 

Abington — See  North  Abington,  Luzerne  Co. 

Allegheny  Arsenal— Lat.,  40°  30';  long.,  79°  59';  alt,,  704  ft.  Mili¬ 
tary  Post  obsns.  1825-1827,  1836-1867  ;  34  years. 

Allegheny  Citiy—L'A .,  40°  30' ;  long.,  80°  03' ;  alt.,  800  (? )  ft.  Dr.  B. 
Furth;  obsns.  Dec.,  1871,  to  Aug.  1873;  1  yr.  8  mos.  Also  by 
- Stewart;  obsns.  April,  1849  ;  1  mo. 

Allegheny  Tunnel — Lat.,  40°  30';  long.,  78°  36' ;  alt.,  2,161  ft.  Sea- 
brook;  obsns.  7  mos.  of  1853. 

Altoona— Lat.,  40°  32';  long.,  78°  24';  alt.,  1,208  feet.  W.  K.  Boyer; 
obsns.  3  mos.  of  1849.  T.  K.  Savery;  2  mos.  of  1863.  Also, 
Sept.,  1884,  to  Dec.,  1887,  voluntary  observer  reporting  to  signal 
office. 

Ashland—  Lat.,  40°  48';  long.,  76°  20';  alt.,  1,005  ft.  W.  E.  Honey- 
man  ;  obsns.  4  mos.  of  1870. 

Avondell  (Perry  Co.)— -Lat.,  40°  27';  long.,  77°  22';  alt.,  515  ft.  W. 
E.  Baker;  obsns.  June,  1867,  to  April,  1869.  In  the  agricultural 
reports  the  name  is  given  “  Ickesburg.” 

Beaver  Lat.,  40°  43' ;  long.,  80°  20' ;  alt.,  750  ft.  W.  Allison  ;  obsns. 
1839-1840,  Jour.  Frank.  Inst. 
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Beaver  Seminary — Lat.,  40°  40';  long.,  80°  23';  alt.,  780  ft.  Rev.  R. 
T.  Taylor;  obsns.  Oct.,  1867,  to  March  1872. 

Bedford — Lat.,  40°  01';  long.,  78°  30';  alt.,  1,062  ft.  Samuel  Brown 
and  Rev.  H.  Heckerman ;  obsns.  1854  to  1861.  Schott  has  a 
mean  for  lly8^  years,  embracing  3  years  in  1839  to  1842,  with 
the  8  years,  1854  to  1861. 

Berwick — Lat.,  41°  05';  long.,  76°- 15';  alt.,  588  ft.  John  Eggert; 
obsns.  Jan.,  1856,  and  Nov.,  1856.  to  Dec.,  1859.  Schott  has  a 
mean  for  6  years,  to  Jan.,  1865. 

Bethlehem — Lat.,  40°  43';  long.,  75°  20';  alt.,  330  ft.  Kluge;  obsns. 
1849  to  1851 ;  2  yrs.,  3  mos.  Also,  by  voluntary  observer,  1886 
and  1887  in  signal  office  reports. 

Blairsville — Lat.,  40°  27' ;  long.,  79°  15' ;  alt.,  1,010  ft.  W.  K.  Boyers ; 
obsns.  Oct.,  1861  to  Jan.,  1865. 

Blooming  Grove  (Pike  Co.) — Lat.,  41°  23';  long.,  75°  09';  alt.,  1.000 
ft.  John  Grothwohl ;  obsns.  at  Nyces,  3  miles  W. ;  from  June, 
1865,  to  Dec.,  1869 ;  and  at  Blooming  Grove,  1870  to  1888,  as 
voluntary  obsns.  for  signal  office  from  1873,  and  continuing  in 
the  State  system. 

Brookville  (Jefferson  Co.) — Lat.,  41°  12';  long.,  79°  08';  alt.,  1250  ft- 
D.  S.  Deering;  obsns.  5  mos.  of  1854  and  2  mos.  of  1879. 

Brownsville — Lat.,  40°  02';  long.,  79°  52';  alt..  950  ft.  'Dr.  J.  A. 
Hubbs ;  obsns.  Nov.,  1869,  irreg.  1879  ;  entire  number  of  months 
reported,  75;  5  to  8  yrs.  each. 

Buffalo  Township  (Butler  Co.) — Lat.,  40°  44';  long.,  79°  40' ;  alt., 

I, 000  ft.  J.  H.  Baird;  obsns.  April  to  July,  1860. 

Butler — Lat.,  40°  54';  long.,  79°  50';  alt.,  850  ft.  -  MichJing; 

obsns.  1839  to  1851 ;  5  yrs.,  5  mos.  The  mean  of  this  series  only 
is  given  by  Schott. 

Byherry  (Philadelphia  Co.) — Lat.,  40°  06';  long.,  74°  58';  alt.,  75  ft- 

J.  Comly  and  others;  1854  ;  Jan.,  1857 ;  Feb.  and  March,  1858; 
and  from  April.  1860,  to  Dec.,  1863 — Smitlison’n.  repts. 

Canonshurg — Lat.,  40°  17';  long.,  80°  11';  alt.,  850  ft.  Prof.  S.  R. 
Williams;  obsns.  irreg.  1839-49.  Rev.  William  Smith ;  obsns. 
1851  to  1862,  and  others  continuing  to  May,  1878,  24  years  in 
all,  giving  a  valuable  mean.  Observations  at  Jefferson  College.' 

Carlisle  Barracks — Lat.,  40°  12';  long.,  77°  IP;  alt.,  600  ft.  Surgeon 
Mil.  Post;  obsns.  from  July,  1839,  to  Nov.,  1878,  wanting  only 
4  mos.  in  1846,  and  7  mos  in  1854.  This  series  nearly  complete 
for  40  years. 

Carlisle ,  Dickinson  College — Several  quotations  of  the  results  of 
observation  at  Dickinson  College  have  been  made,  but  they  have 
not  been  regularly  taken  there,  and  the  actual  observations  at 
the  Military  Post  have  been  used.  Schott  makes  no  citation 
for  Dickinson  College. 


Off.  Doc.] 


Secretary  of  Internal  Affairs. 


A.  Ill 


Carpenters— Lat.,  41°  37';  long.,  76°  51';  alt,,  (?)  ft.  E.  L.  McNutt; 
obsns.  May  to  Sept.,  1862,  only;  A  station  in  Lycoming  Co. 

Catawissa — Lat.,  40°  58';  long.,  76°  30';  alt.,  480  ft.  A.  W.  Curtis; 
obsns.  4  mos.  of  1870,  only.  W.  G.  Yetter;  obsns.  from  March, 
1878  to  1888.  A  valuable  series  sent  to  signal  office. 

Ceres  (McKean  Co.)— Lat.,  42°;  long.,  78°  28';  alt.,  1,440  ft.  Dr.  R. 
P.  Stevens;  obsns.  from  Jan.,  18 J5,  to  March,  1855;  9  yrs.  9 
mos.  Schott  has  this  series  reduced  to  a  mean  and  corrected. 
Signal  office  has  1834  to  1838  irreg.  (only  25  mos.),  and  1845  to 
1852  complete,  but  not  corrected.  Schott’s  mean  for  9T92  yeais 
is  correct, 

Chambersburg — Lat.,  39°  56';  long.,  77°  40' ;  alt.,  618  ft.  W.  Heyser; 
obsns.  July,  1858,  to  April,  1862;  also  irregular,  Dec.,  1874, 
Oct.,  Dec.,  1875  and  1876  to  1885;  from  all  of  which  approxi¬ 
mate  means  for  10  to  14  years  are  derived. 

Chester  Lat.,  39°  51';  long.,  75°  21';  alt.,  250  ft.  At  a  hospital 
established  in  1863,  5  months  obsns.  in  1863  and  1864. 

Chromedale  (Del.  Co.)— Lat.,  39°  56';  long.,  75°  25';  alt.,  196  ft. 
Joseph  Edwards;  obsns.  first  at  Lima,  Del.  Co.,  from  Jan.,  1849, 
to  1854,  then  at  Chromedale  to  Feb.,  1859,  making  10  years’ 
means;  the  later  reports  by  J.  H.  Smedley. 

Charlesville  (Bedford  Co.)— Rev.  Thos.  G.  Apple;  obsns.  for  1886 
and  1887  now  reporting  in  the  State  system. 

Dillingerville  (Lehigh  Co.)— Obsns.  by  H.  M.  Kauffman  for  irregular 
months  of  1854-5-6. 

Drifton  (Luzerne  Co.)— Lat.,  41°  1';  long.,  76°  5';  alt,,  1,633  ft.  H. 
D.  Miller;  obsns.  for  1884  to  1887  complete. 

Dunbar  (Fayette  Co.)— Lat.,  39°  57';  long.,  79°  36';  alt.,  1,000  (?)  ft. 
Obsns.  for  1874  to  Juiv,  187  a  This  place  is  12  miles  E.  of 
Brownsville. 

Dyberry  (Wayne  Co.)— Lat.,  41°  38';  long.,  75°  18';  alt.,  1,400  (?)  ft, 
Theodore  Day  ;  obsns.  nearly  complete  from  1865  to  1887;  23 
years ;  the  later  10  years  being  reported  to  the  signal  office. 

Easton  Lat,,  40°  43';  long.,  75°  70';  alt.,  340  It.  Geo.  R.  Houghton  : 
obsns.  1855-1859  ;  Smiths,  quarto  vol. ;  also  Dec.,  1883,  to  Nov., 
1885;  by  F.  C.  Hoy  and  signal  station. 

Egypt  (Lehigh  Co.)— Lat.,  40°  44';  long.,  75°  30';  alt.,  400  ft.  Ed¬ 
ward  Kohler;  obsns.  from  Sept,,  1864,  to  April,  1881.  A  valu¬ 
able  series,  and  a  continuation  of  a  series  begun  Jan.  1  1856, 
at  North  Whitehall,  4  miles  N.  W.,  the  entire  period  being  28 
years. 

Ephrata  (Lane.  Co.) — Lat.,  40°  11':  long.,  76°  11' ;  alt.,  400  ft.  W. 
H.  Spera;  obsns.  from  Nov.,  1865,  to  Feb.,  1876,  with  parts 
only  of  1873-4-5,  but  giving  7  to  10  years  for  each  month. 
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Erie — Lat.,  42°  08';  long.,  80°  12' ;  alt.,  610  ft.  Various  officers  of 
the  signal  station;  the  series  extending  from  June,  1S73,  to 
1888  ;  P.  Norwood,  present  observer. 

Factoryville  (Wyoming  Co.) — Lat,,  41°  35';  long.,  75°  52' ;  alt.,  1,000 
ft.  A.  C.  Green  and  Rodman  Sisson  began  obsns.  here  in  1864, 
but  continued  at  North  Abing ton  all  results  being  embodied 
there,  ten  miles  S.  E.  of  Factoryville. 

Fallsington  (Bucks  Co.) — Lat.,  40°  12';  long.,  74°  48';  alt.,  80  ft. 
Ebenezer  Hance ;  obsns.  1860  to  March,  1876 ;  also  by  Mahlon 
Gillingham,  Oct.,  1878,  to  Oct.,  1887.  The  whole  series,  26 
years,  and  valuable  as  a  standard  measure  of  the  climate. 

Fayette  Tannery  (Fayette  Co.) — Lat.,  40°  02';  long.,  79°  32';  alt.. 
891ft.  (2  miles  E.  of  Connellsville.)  J.  Taylor;  obsns.  from 

Jan.,  1862,  to  Nov.,  1873.  Valuable. 

Fleming  (Centre  Co.) — Lat,,  40°  58';  long.,  77°  53';  alt,  780  ft. 
Samuel  B rugger;  obsns.  1839-1842,  irregular ;  also  from  1856 
to  June,  1867 ;  these  last  in  Smithsonian  quarto  and  in  Agricul¬ 
tural  reports. 

Fort  Mifflin  (Del.  Co.) — Lat, 39°  52';  long.,  75,  13' ;  alt ,  20  ft.  Mili¬ 
tary  Post.  Obsns.  1822-1824;  also  1843-1816  and  1849-1853. 
In  War  Department  Report,  1855. 

Fountain  Dale  (Adams  Co.) — Lat.,  39°  4A';  long,  77°  18';  alt.,  (?). 
S.  C.  Walton;  obsns.  Dec.,  1867,  to  1872,  irregular. 

Frankforcl  Arsenal — Lat.,  40°;  long.,  75°  44';  alt.,  30  ft.  Major 
Mordecai;  hourly  obsns.;  8  years,  1836  to  1843.  The  most 
valuable  series  taken  in  the  State  for  determining  the  constants 
of  temperature. 

Franklin  (Venango  Co.) — Lat.,  41°  24';  long.,  79°  50';  alt.,  9S0  ft. 
Rev.  M.  A.  Tolman;  obsns.  from  Oct.,  1867,  to  Dec.,  1872;  also 
Joseph  Ball,  contributing,  obsns.  1873  to  1887,  as  voluntary 
observer  of  the  signal  office,  giving  means  for  20  years.  Avail¬ 
able  series  from  which  fixed  means  can  be  determined. 

Freeport  (Armstrong  Co.) — Lat.,  40°  41';  long.,  79°  41 ;  alt.,  1,000  ft. 
A.  D.  Weir ;  obsns.  for  5  mos.  of  1854.  July  to  November. 

Germantown— Lat.,  40°  01' ;  long.,  75°  10' ;  alt.,  150.  Reuben  Haines ; 
obsns.  July,  1819,  Dec,  1828,  9-J-  yrs;  also  C.  J.  Wister,  4 
months  of  1S43  ;  also  Thos.  Meehan,  1862,  irregular,  1871 ;  also 
Ernest  Turner,  Nov.,  1869,  to  Aug.,  1871.  Thos.  Meehan  con¬ 
tinues  to  report  to  the  signal  office,  his  entire  series  covering 
23  years.  Its  results  fully  confirm  the  other  and  more  extended 
series  at  Pennsylvania  Hospital. 
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Gettysburg  (Pennsylvania  College) — Lat.,  39°  49';  long.,  77°  15';  alt. 
624  ft.  Prof.  M.  Jacobs;  obsns.  began  Jan.,  1859,  continued  to 
1865,  omitting  parts  of  1863, 1864  and  1865.  (The  year  1860  not 
in  Schott’s  summary.)  This  is  one  of  the  most  valuable  series 
in  the  country. 

Grampian  Hills  (Clearfield  Co.) — Lat.,  40°  54';  long.,  78°  42';  alt., 
1,400  (?)  ft.  This  locality  succeeds  Pennsville,  which  is  nearly 
the  same  in  position.  Reports  from  Pennsville  began  with  July. 
1864,  Elisha  Fenton,  observer,  and  in  1870  Jonathan  Kirk,  and 
soon  after  Nathan  Moore  succeeded  as  observers,  the  latter  con¬ 
tinuing  to  1888,  in  the  State  system. 

Greencastle  (Franklin  Co.) — Lat.,  39°  47,;  long.,  77°  44';  alt.,  650  ft. 
S.  W.  Rhode,  obsns.  for  3  months  1870;  C.  C.  Kauffman,  5  mos., 
1877,  and  5  of  1878;  B.  K.  Hassler  5  mos.  of  1880. 

Greensburg  (Westmoreland  Co.) — Lat.,  40°  19';  long.,  70°  31';alL 
1,136  ft.  G.  B.  Slater;  obsns.  June,  1871,  to  Nov.,  1874;  months 
of  1873  and  1874  omitted. 

Greenville  (Mercer  Co.) — Lat.,  40°  24';  long.,  80°  30';  alt.,  985  ft. 
Dr.  D.  E.  Packard;  obsns.  from  March,  1871,  to  Nov..  1873. 

Hamlinton  (Wayne  Co.) — Lat.,  41°  25';  long.,  75°  26';  alt.,  ?  J.  A. 
Stocker;  obsns.  from  Sept.,  1869,  to  Dec  ,  1872.  . 

Hanover  (York  Co.)— Lat.,  39°  55';  long.,  77°;  alt.,  ?  Jacob  Gundrum  ; 
obsns.,  Jan  ,  1875,  to  Sept.,  1876. 

Harrisburg — Lat.,  40°  16  ;  long.  76°  53;  alt.  375  ft.  Dr.  John  Heisely; 
obsns.  from  July  1840,  to  July,  1870,  with  several  months  of 
1871  to  1873  by  Samuel  A.  Black.  Dr.  Heisely ’s  series  is  one 
of  the  best  in  the  State,  but  his  exposure  of  the  instruments 
gives  a  small  excess  in  summer  of  one  or  two  degrees. 

Haver f ord  College— Lat.  40°  06';  long.,  75°  2R;  alt.,  400  ft.  Dr.  Paul 
Swift;  obsns.  for  1839-40;  also  for  1854,  1863.  Published  in 
Franklin  Institute  Journal,  and  Smithsonian  quarto  vol.  1860. 
Also  1883  to  June,  1885,  as  voluntary  observer  signal  office. 

Hazleton  (Luzerne  Co.) — Lat ,  40°  58';  long.,  76°;  alt.,  1,850  ft.  J. 
Haworth ;  obsns.  for  Dec.,  1870 ;  also  several  months  of  each  year 
1871  to  1877,  with  a  summary  derived  from  4  to  6  years  each 
month,  as  follows:  23°.9,  24°.l,  31°.7,  42°.4,  53°.0.  67°.4,  72°  3 
69°. 6,  61°. 4,  46°. 4,  33°.7,  22°.8— 45°.7  years. 

Holliday sburg— Lat.,  40°  28';  long.,  78°  23';  alt ,  1,200  ft.  J.  R.  Low- 
rie;  obsns.  for  1853  only. 

Honesdale— Lat.,  41°  36';  long.,  75°  24';  alt.,  1,003  ft.  Richardson; 
obsns.  for  July,  1839,  and  Feb.,  1840. 

Horsham  (Montgomery  Co.)— Anna  Spencers  obsns.  taken  here  1^ 
years,  1864-5,  then  at  Moreland. 
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Hulmeville  (Bucks  Co.) — Lat.,  40°  08';  long.,  74°  55';  alt.,  150  (?)  ft. 
L.  P.  Townsend:  obsns.  from  July,  1S77,  to  Dec.,  1880,  and  for 
months  of  1883  and  1884.  A  valuable  summary. 

Huntingdon — Lat.,  40°  31' ;  long.,  78°  01' ;  alt.,  734  ft.  Miller ;  obsns  , 
1840-41,  one  year,  Journal  Franklin  Institute. 

Lckesburg  (Perry  Co.) — Lat.,  40°  27' ;  long.,  77°  22' ;  alt.,  515  ft.  W. 
E.  Baker;  obsns.  from  June  1867  in  U.  S.  Agricultural  Reports, 
changed  to  Avondell,  which  see. 

Indiana — Lat.,  40°  40' ;  long.,  79°  08';  alt.,  1,320  ft.  White;  obsns. 
1839-40  ;  also  David  Peelor  for  5  mos.  of  1858  ;  also  McLain  W. 
Davis,  4  mos.  of  1887. 

Johnstown  (Cambria  Co.) — Lat.,  40°  20';  long.,  78°  23';  alt.,  1200  ft. 
David  Peelor;  obsns.  for  3  years,  1868,  Dec.,  1870 ;  in  U.  S. 
Agl.  Reports. 

Lancaster  (City) — Lat.,  40°  3' ;  long.,  76°  21' ;  alt..,  350  ft.  Winchell ; 
obsns.  1839-1850,  and  by  Dr.  Atlee  ;  a  summary  of  6  years  5 
mos.  in  Schott.,  but  no  details  ;  hours,  7, 2,  9  ;  yearly  mean  51°. 9. 
Lancaster  Colliery — Lat.,  40°  48';  long.,  76°  35';  alt.,  920  ft.  P. 
Friel;  obsns.  Nov.,  1856, Dec.,  1859  ;  from  manuscript  in  Smith¬ 
sonian  Collections,  summary  in.  Schott’s  tables. 

Latrobe  (Westmoreland  Co.) — Lat.,  40°  20';  long.,  79°  21';  alt.  569 
ft.  W.  K.  Boyer  ;  May,  1861,  only. 

Lehigh  University ,  South  Bethlehem — Lat.,  40°  38' ;  long.,  75°  22  , 
alt.,  520  ft.  Prof.  A.  M.  Mayer  ;  obsns.  July,  1867,  to  Nov.,  1868. 
Lewisburg  University — Lat.,  40°  58';  long.,  76°  55';  alt.,  500  ft. 
Prof.  C.  S.  James;  obsns.  July,  1856,  to  Nov.,  1873;  (omitting 
1861  to  1864),  14  years — a  valuable  series. 

Lewistown  (Mifflin  Co.)— Lat..  40°  35';  long.,  77°  37';  alt.,  500  ft. 

Culbertson  ;  obsns.  for  10  mos.  of  1839  only. 

Leetsdale  (Allegheny  Co.)— Lat.,  40°  29' ;  long.,  80°  15' ;  alt.,  850  ft. 

Dr.  Francis  Crawford;  obsns.  from  March,  1883,  to  April,  1885. 
Linden  (Lycoming  Co.) — Lat.,  41°  14';  long.,  77°  11';  alt.,  550  ft. 
J.  Barrett  ;  obsns.  5  mos.  of  1858-59  to  April,  1859. 

Litchfield  (Bradford  Co.) — Lat.,  42°  0' ;  long.,  76°  29';  alt.,  ? -  P. 

L.  Huat ;  obsns.  from  March,  1879,  to  June,  1880. 

Mahanoy  Plane  (Schuylkill  Co.) — Lat.,  40°  50';  long.,  76°  15';  alt., 
1,150  it.  Wm.  H.  DeChant ;  obsns.  for  several  months  of  1885- 
1886,  irregular. 

Manchester  (Allegheny  Co.) — Lat.  40°  32' ;  long.,  80°  03';  alt.,  750 
ft.  Marks  ;  obsns.  1839-41,  2  yrs.  and  2  mos. ;  valuable  mean. 
Meadville  (Crawford  Co.) — Lat.,  41°  39';  long.,  80° 09' ;  alt.,  1,088  ft. 
Prof.  Thickstun  ;  obsns.  1839  to  Dec.,  1858  (but  wanting  1851— 
54)  ;  also  in  1S81-S2-87,  by  W.  S.  Wise  and  others;  voluntary 
obsns.  reporting  to  signal  office  and  to  the  Pennsylvania  State 
System.  Prof.  Montgomery. 
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Mercersburg — Lat., 39°  50' ;  long.,  77°  55' ;  alt.,  800ft.  Green;  obsns. 
1842-47, 2J  yrs.  ;  manuscriptin  Smithsonian  Collection  ;  means 
in  Schott’s  tablets. 

MiMintown  (Juniata  Co.) — Lat,,  40°  32';  long.,  77°  28';  alt..  475  ft. 
Benkird  ;  obsns.  in  1839-1841,  Jour.  Frank.  Inst.  Mean  for  2 
yrs.  10  mos.,  in  Schott’s  temperature  tables. 

Milford  (Pike  Co.)— Lat.,  4l°  20' ;  long.,  74  28' ;  alt.,  160  ft.  Ball  • 
obsns.  for  July  and  Aug.,  1839. 

Millville  Depot  (Pike  Co.)—  Lat.,  41°  32';  long.,  75°  26';  alt.,  780  ft. 
G.  Thoman;  obsns.  Dec.,  1883,  Jan.  and  Feb.,  1884. 

Milton  (Northumberland  Co.) — Lat.,  41°  o';  long.,  76°  55';  alt.,  480 
ft.  T.  H.  Duffy  ;  obsns.  from  June,  1879,  to  Dec.,  1881. 

Moreland  (Montgomery  Co.) — Lat., 40°  10';  long.,  75°  11';  alt., 250 ft, 
Anna  Spencer;  obsns.  at  Horsham,  1864-1865,  and  at  Moreland, 
1866-1873  ;  valuable  table  and  summary. 

Morrisville  (Bucks  Co.)— Lat.,  40°  13';  long.,  74°  52';  alt.,  50  ft 
Charles  Pierce;  obsns.  began  1790  and  continued  to  1859;  in 
later  years  by  Ebenezer  Fiance  and  by  him  continued  at  Falls- 
ingston,  4  miles  south  west  of  Morrisville.  This  is  the  earliest 
and  apparently  the  best  single  series  taken  in  the  county. 
The  local  circumstances  are  not  ascertainable. 

Moss  Grove  (Crawford  Co.)— Lat.,  41°  40' ;  long.,  79°  51' ;  alt.,  1,150 
ft.  F.  Schreiner;  obsns.  4  yrs.  10  mos.,  1S52  to  1867.  A  valu¬ 
able  series  and  summary.  Location  15  miles  E.  N.  E.  of  Mead- 
ville. 

Mount  Joy  (Lane.  Co.)— Lat.,  40°  6';  long.,  76°  31';  alt,,  375  ft.  Dr. 
J.  R.  IFoffer;  obsns.  1857  to  1873,  but  irregular  in  last  three 
years.  A  valuable  series. 

Mount  Pisgah  (Bradford  Co.)— Lat,,  41°  24';  long.,  76°  54';  alt., 
2,500  ft.  M.  Gustine;  June  to  Aug.,  1886. 

Mount  Rock  (Cumberland  Co.)— Lat.,  40°  10';  long.,  77°  21';  alt.,  600 
ft.  J.  Lefevre;  bbsns.  Aug.  1871  to  April,  1872. 

Murrysville  (Westm’d  Co.)— Lat,,  40°  28';  long.,  79°  41';  alt.,  960 
ft.  T.  H.  and  E.  L.  Stewart ;  obsns.  Jan.,  1857,  to  March,  1859; 
also  5  months  of  1867  to  1S68. 

Nazareth  (Northampton  Co.)— Lat..  40°  43';  long.,  75°  21';  alt,,  530 
ft,  Obsns.  1787-1792,  6  years;  also  Dec.,  1855,  to  Dec.,  1857, 
by  H.  A.  Birkenstein  ;  also  1861  to  1866,  by  L.  E.  Ricksecker. 
Schott  has  a  summary  14^  years,  including  all  to  1S70. 

New  Bloomfield  (Perry  Co.)— Lat.,  40°  20';  long.,  77°  20';  alt.,  750 
ft.  F.  Mortimer;  obsns.  1870  to  Oct.,  1882. 

New  Castle  (Lawrence  Co.)— Lat.,  41°  01';  long.,  80°  21' ;  alt.,  830  ft. 
E.  M.  McConnell;  obsns.  from  Jan.,  1866,  to  July,  1882.  A 
valuable  series  and  summary. 
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Newtown  (Bucks  Co.)—  Lat.,  40°  15' ;  long.,  74°  57' ;  alt.,  80  ft.  L.  H. 
Parsons;  obsns.  Feb.,  1837,  to  March,  1843.  This  valuable 
series  was  continued  at  Lamberton,  N.  J..  a  short  distance  from 
Newtown,  for  a  long  period  of  years.  Its  results  are  among 
the  best  both  for  Pennsylvania  and  New  Jersey. 

Norristown— Lat.,  40°  08';  long..  75°  19';  alt,,  153  ft.  Rev.  J.  Grier 
Ralston  and  L.  E.  Corson,  obsns.  began  Aug.,  1843,  with  con¬ 
tinuation  to  July,  1863;  the  last  two  years  by  L.  E.  Corson. 
The  series  is  valuable,  and  the  means  give  the  true  tempera¬ 
ture  of  the  latitude. 

North  Abington  (Luzerne  Co  ) — Lat.,  41c  30';  long.  76°  45';  alt, 
1,080  ft.  Rodman  Sisson;  obsns.  were  begun  at  Factoryville, 
10  miles  N.  W.,  in  Wyoming  county,  in  1864,  removed  to  North 
Abington  in  1867,  and  there  conducted  to  March,  1874. 

North  Whitehall  (Lehigh  Co.)— Lat,,  40°  40' ;  long.,  75°  32' ;  alt.  450 
ft,  E.  Kohler ;  obsns.  began  with  1856,  and  conducted  at  White¬ 
hall  to  Aug.,  1864,  when  they  were  transferred  to  Egpyt,  4 
miles  S.  E.,  and  there  continued  until  April,  1881.  The  entire 
series  for  25  years  being  taken  by  Mr.  Kohler  may  be  summarized 
as  one. 

Nyces  ;  See  Blooming  Grove. 

Oakland  Station  (near  Pittsburgh) — Lat., 40°  26';  long,  80°  02';  alt., 
1026  ft.  Wilson;  obsns.  from  1849,  irregular  to  1854,  2  years 
5  months.  See  Pittsburgh. 

Oil  City  (Venango  Co.)— Lat,,  40°  38';  long.,  79°  45';  alt.,  1,025  ft- 
Jas.  A.  Weeks;  obsns.  Oct.,  1863,  to  Jan  ,  1864. 

Oxford  (Chester  Co.) — Lat.,  39°  47';  long.,  75°  59';  alt,,  575  ft.  D. 
H.  Duffield;  obsns.  May  to  Sept,,  1865. 

Paradise  (Lancaster  Co.) — Lat.,  40°  O';  long.,  76°  08';  alt,,  350  (?)  ft. 
Jacob  Frantz;  obsns.  begun  with  .Jan.,  1815,  and  continued  to 
Dec.,  1858.  This  place  is  10  miles  E.  S.E.  of  Lancaster.  The 
hours  of  obsns.  not  given,  but  it  is  evident  that  local  circum¬ 
stances  gave  too  high  an  average  for  the  summer  months. 

Pennsville  (Clearfield  Co.) — Lat.,  41°  O';  long.,  78°  38';  alt,,  1,400 
ft.  Elisha  Fenton  ;  obsns.  begun  in  July,  1864,  and  continued 
at  this  ad-dress  until  1870,  then  merged  in  the  observations  at 
Grampian  Hills,  substantially  the  same  position,  as  the  first 
returns  were  designated  as  “near  Pennsville.”  Jonathan  Kirk 
supplied  some  part  of  the  series,  and  Nathan  Moore  observed 
most  of  the  series  dated  at  Grampian  Hills.  The  entire  record 
is  valuable  as  fixing  the  temperature  of  a  new  district. 

Philadelphia — Lat.,  39°  59';  long.,  75°  10'.  The  several  records  of 
temperature  observation  at  Philadelphia  number  twenty-five 
in -all,  if  Germantown,  Frankford,  Byberry  and  all  localities  at 
present  within  the  limits  of  the  city  are  included  ;  twenty-two 
series  are  here  cited,  aggregating  300  years  of  observation. 
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Philadelphia : 

1.  The  temperature  observations  of  John  Bartram,  made  at  the 
request  of  the  Swedish  botanist,  Kalm,  in  1718-1749.  Means 
for  June  to  August,  1749,  are  preserved  in  Kalm’s  Travels.” 
etc. 

2.  1758  and  1759.  Full  monthly  means  for  both  years  are  printed 
in  the  Transactions  of  the  Amer.  Philosophical  Soc.  lor  1839. 
Observer  not  named. 

3.  1767  to  1177.  Full  monthly  means  for  these  eleven  years  are 
printed  in  the  same  volume  of  transactions;  observer  not 
named.  The  means  derived  from  the  daily  extremes. 

4.  1787.  Observations  by  Peter  Legeaux,  at  Spring  Mill,  now 
the  city  limits  near  Manayunk.  Means  for  each  month.  A 
long  period  was  observed  by  this  gentleman,  but  only  fragments 
of  it  are  preserved. 

5.  1798  to  1804.  Dr.  John  Redman  Coxe,  continued  observations 
begun  some  years  earlier  by  Dr.  John  Redman,  and  seven  com¬ 
plete  years  are  preserved,  chiefly  in  Dr.  Coxe’s  manuscript. 

6.  1807  to  1826.  James  Young,  at  Second  and  Dock  streets.  A 
valuable  series,  but  taken  at  mid  day  hours  or  in  some  pro¬ 
tected  position,  and  giving  monthly  and  yearly  means  4°  to  5° 
too  high. 

7.  1807  to  1828.  Health  office.  A  series  of  which  only  portions 
are  to  be  found,  January  and  February  being  the  only  months 
completely  preserved.  These  were  printed  in  Hazard’s 
Register. 

8.  1825  to  1888.  The  Pennsylvania  Hospital ;  Dr.  John  Conrad 
and  others.  This  is  the  longest  and  most  valuable  series  kept 
at  or  near  Philadelphia,  being  carefully  recorded  at  the  same 
locality  by  the  physician  acting  as  apothecary,  and  being  com¬ 
parable  with  itself  throughout. 

9.  1829  to  1838. '  Dr.  Thomas  Hewson.  A  very  carefully  kept 
“  Journal  of  the  State  of  the  Thermometer,”  published  in  the 
Transactions  of  the  Amer.  Philosophical  Soc.  for  1839. 

10.  1825.  Dr.  George  F.  Lehman.  Monthly  means  for  a  year  at 
Tinicum  Island,  taken  for  the  health  office. 

11.  1825  to  1828.  Thomas  Smith.  Obsns.  taken  at  the  “  Laby¬ 
rinth  Gardens,”  Arch  street. 

12.  1822-1824,  1843,  1846-1853.  Fort  Mifflin,  surgeon  Mil.  Post* 
A  part  of  the  system  directed  by  the  surgeon  general  of  the 
army. 

13.  1831  to  1843.  A  committee  of  the  Franklin  Institute.  A 
complete  and  valuable  series  closing  with  August,  1843.  Ob¬ 
server  not  named. 
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Philadelphia : 

14.  1836  to  1843.  Major  Alfred  Mordecai,  at  Frankford  Arsenal. 
A  series  of  hourly  observations  for  most  of  the  period,  and  a 
careful  determination  of  the  hourly  and  monthly  constants. 
Published  in  the  Franklin  Institute  Journal,  and  also  in  a  sep¬ 
arate  volume. 

15.  1839  to  1841.  Prof.  J.  P.  Espy  and  J.  M.  Hamilton,  for  the 
Franklin  Institute,  in  connection  with  the  State  system  for 
those  years. 

16.  1840  to  1845.  .  Girard  College  observatory.  Hourly  obsns. 
for  most  of  this  period.  Published  in  3  vols.,  8°,  by  the  Navy 
Dept. 

lo  1819  to  1827.  Reuben  Haines,  at  Germantown.  Published 
in  Darby’s  “  View  of  the  United  States.”  A  valuable  series 
beginning  with  June,  1819,  continuing  to  July,  1828. 

18.  1851  to  1881.  Prof.  James  A.  Kirkpatrick,  Central  High 
School.  July,  1851,  to  Dec.,  1881,  reported  to  the  Smithsonian 
Institute  and  to  the  Franklin  Institute. 

19.  1854  to  1863.  John  Comly,  at  Byberry,  Philadelphia  county; 
reported  to  Smithsonian  Institute. 

20.  1862  to  1888.  Thomas  Meehan,  Germantown.  Irregular 
from  1862  to  1865,  but  nearly  complete  from  1866  to  1888. 

21.  1871  to  1888.  The  signal  office  and  station,  located  at  Second 
and  Walnut  streets,  to  1884,  and  since  that  time  at  the  post- 
office  building,  Ninth  and  Chestnut  streets. 

22.  Germantown  series  by  E.  Turner,  1869-1870. 

Several  other  series  have  undoubtedly  been  kept,  but  these  here 
named  aggregate  300  years  of  observation. 

Philipsburg  (Centre  Co.)— Lat.,  40°  55';  long.,  77°  20';  alt.,  1,350  ft. 

L.  Ray  Morgan  ;  1886  and  18S7. 

Phcenixville  (Chester  Co.)— Lat.,  40°  07';  long.,  75°  12';  alt.,  120  ft. 

Dr.  J.  L.  Coffman;  obsns.  Jan.  to  June,  1869. 

Pittsburg  Lat.,  40°  27' ;  long.,  80°  ;  alt.,  750  ft.  The  several  records 
kept  at  and  near  Pittsburg  include  Allegheny  Arsenal,  3 
miles  north-east,  also  Oakland  Station  on  the  west  side.  The 
signal  office  has  changed  positions  twice.  The  best  definition 
of  the  Pittsburg  climate  is  found  in  the  Allegheny  Arsenal 
series  and  that  at  the  signal  station. 

Plain-field  (Cumberland  Co.) — Lat.,  40°  10' ;  long.,  77°  10' ;  J.  Selover. 
Plymouth  Meeting  (Montgomery  Co.) — Lat.,  40°  06';  long.,  75°  16' ; 

M.  H.  Corson;  obsns.  1S68  to  May,  1872/4  yrs.  5  mos. 

Pocopson  (Chester  Co.)— Lat,,  39°  54';  long.,  75°  40';  alt.,  218  ft. 

Fenelore  Darlington  ;  obsns.  from  Jan.,  1853,  to  Dec.,  1873,  21 
complete  years ;  a  very  valuable  series,  which  establishes  the 
constants  of  monthly  average  for  that  district. 
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Port  Carbon — Lat.,  40°  43';  long.,  76°  06';  alt.,  650  ft.  Hewes ; 

obsns.  1839-40,  one  year  4  mos;  Frank.  Inst,  system. 
Pottsville— Lat.,  40°  41' ;  long.,  76°  12' ;  alt.,  630  ft.  Dr.  A.  Heger  ; 
obsns.  1839-1858  ;  very  irregular  ;  1855  the  only  full  year. 

Punxsulawney  (Jefferson  Co.) — Lat.,  40°  59';  long.,  79°;  alt., - ’ 

Smith  ;  3  months  of  1839  ;  Jour.  Frank.  Inst. 

Quakertown  (Bucks  Co.) — Lat..,  40°  30' ;  long.,  75°  32';  alt.,  536  ft- 
J.  L.  Heacock ;  obsns.  1872  to  1887,  reporting  to  the  signal 
office,  Washington,  and  to  the  Pennsylvania  State  System. 
Randolph  (Crawford  Co.) — Lat..  41°  30';  long.,  80°;  alt.,  1,720  ft. 
O.  T.  Hobbs  ;  Aug.,  1851,  to  Feb.,  1856,  3  yrs.  5  mos. ;  yearly 
mean  47°.3. 

Reading — Lat.,  40°  10;  long.,  75°  55';  alt..  269  ft.  Dr.  B.  Peale,  J. 
Heyl  Raser,  and  others  ;  obsns.  in  1839,  again  in  1858,  and  from 
July,  1866,  to  October,  1875;  again  from  Sept.,  1877,  to  March, 
1879,  the  last  by  Henry  Y.  Kendall. 

Ringtuwn  (Schuylkill  Co.) — Lat.,  40°  22';  long.,  76°  17';  G.  S. 

Hughes;  obsns.  2  months  each  of  1872,  1873,  1878  and  1879. 
Rose  Cottage  (Jefferson  Co.) — Lat.,  41°  57';  long.,  79°  09' ;  Gaskel ; 
obsns.  July,  1839,  to  April,  1840. 

Saint  Mary's  (Elk  Co.) — Lat.,  41°  25' ;  long.,  78°  45';  alt.,  1680  ft. 
Stokes  ;  obsns.  Feb.  to  July,  1849. 

Saint  Vincent's  College  (Westmoreland  Co.) — Lat.,  40°  14';  long., 
79°  29';  alt.,  922  ft.  Prof.  R.  Muller;  obsns.  Jan.,  1861,  to 
June,  1862. 

Salem  (Wayne  Co.) — Lat.,  41°  25';  long.,  72°  25';  alt..  1,600  ft.  R. 

M.  Stocker;  obsns.  from  1869 to  1874 ;  merged  with  Hamlinton. 
Sewickleyville  (Alleghaney  Co.) — Lat.,  40°  07';  long.,  80°  10';  alt., 
656  ft.  J.  Travelli ;  obsns.  Oct.,  1859,  Dec.,  1861. 

Shamokin — Lat.,  40°  43' ;  long.,  76°  35' ;  alt.,  700  tt.  P.  Friel;  obsns. 

Nov.,  1856,  to  Jan.,  1863,  6  yrs.,  3  mos. 

Shartlesville  (Bucks  Co.) — R.  W.  Wagner;  obsns.  2  mos.  of  1876. 
Shirleysburg  (Huntingdon  Co.) — Lat.,  40°  17'  long.,  77°  43';  alt., 
640  ft.  Brewster;  obsns.  Jan.  to  Oct.,  1853. 

Silver  Spring  (Lancaster  Co.) — Lat.,  40°  05';  long.,  76°  40';  II.  G. 

Bruckhart;  4-|  years  obsns. ;  May,  1863,  to  May,  1869. 

Silver  Lake  (Susquehanna  Co.) — Lat.,  41°  55';  long.,  76°  01'.  Rose; 
obsns.  18o  9-1840. 

Smethport  (McKean  Co.) — Lat.,  41°  54';  long.,  78°  33';  alt.,  1500  ft- 
Chadwick;  obsns.,  1839-40. 

Somerset — Lat.,  40°  02' ;  long.,  79°  03' ;  alt.,  2200  ft.  G.  Mowry  ;  obsns. , 
Dec.,  1839,  with  intervals  to  June,  1869  (1842, 1S43,  1850.  1851, 
1860  and  1862  not  observed),  but  making  18  full  years  with  S 
broken  years.  A  valuable  series  and  summary. 
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South  Bethlehem — Lat.,  10°  38' ;  long.,  75°  22' ;  alt.,  520  ft.  M.  Meyer  . 

obsns.,  June,  1867-186S,  also  1885-1887. 

State  College  (Centre  Co.) — Lat.,  40°  55';  long.,  77°  51;  alt.,  1,191  ft- 
J.  T.  Osmond;  obsns.  from  Sept.,  1882  to  Jan.,  1885;  also  1887 
in  full. 

Stevensville  (Bradford  Co.) — Lat.,  41°  45';  long.,  76°  35';  alt  ,1,300ft. 

J.  R.  Dutton;  obsns.  from  June,  1866,  to  Feb.,  1867. 

Sugar  Grove  (Warren  Co  )  Lat.,  42°;  long  ,79°  24';  alt.,  1,450  ft.  W. 

O.  Blodget;  obsns.,  Jan.  to  May,  1854. 

Susquehanna  (Susquehanna  Co.) — Lat.,  41°  56';  long.,  75°  40';  alt., 
800  ft.  H.  Atwater;  obsns.,  2  months  of  1863,  June  and  July 
only. 

Tamaqua  (Schuylkill  Co.) — Lat.,  40°  49';  long.,  76°;  alt.,  700  it.  J. 
Haworth ;  obsns.,  7  months  of  1S70,  and  Wm.  H.  DeChant,  1884 
to  Jan.,  1885. 

Tarentum  (Allegheny  Co.)— Lat.,  40°  37';  long.,  79°  46';  alt.,  950  ft. 
T.  H.  Baird  ;  obsns..  Sept..  1856,  to  March,  1860,  including  1871, 
1873;  complete  by  James  Cummings  1S74  to  May,  1880. 

Thiel  College  (Mercer  Co.)— Lat.,  41°  15' ;  long.,  80°  15' ;  alt.,  1,100  (?) 

ft.  S.  H.  Miller;  obsns.,  March,  1871,  to  Dec.,  1873. 

Tidioute  (Warren  Co.) — Louis  C.  Porterfield,  Sept,  to  Nov.,  1885. 
Tioga — Lat.,  41°  54';  long.,  77^  11' ;  alt.,  1,000  ft.  E.  T.  Bentley; 
obsns.,  July,  1883,  to  March,  1879;  an  extensive  and  valuable 
series. 

Towanda  (Bradford  Co.) — Coffin;  obsns.,  7  months  of  1861. 

Troy  (Bradford  Co.)— Lat..  41°  24';  long.,  76°  54';  alt.,  1,154  ft, 
Dwight  W.  Smith  and  M.  Gustine ;  obsns.  from  Dec.,  1883,  to 
July,  1886. 

Troy  Hill  (near  Pittsburgh)— Alt. ,937  ft.  Prof.  R.  Muller,  observer; 

3  months  of  1856  and  3  months  of  1863. 

Upper  Lehigh  Luzerne  Co.) — Lat.,  41°  5' ;  long. ;  76°  53' ;  alt.,  1,850  It, 
Thomas  J.  Mays,  obsns.  from  May  to  July,  1885. 

Union  Canal — Lat.  40°  20';  long.,  76°  30';  alt.,  480  ft.  Mean  for  Dec. 

only,  38°. 4,  for  14  years,  1835  to  1848. 

Uniondale  (Fayette  Co.)— John  Taylor;  obsns.  for  Dec.,  1873. 
Warrior's  Math  (Huntingdon  Co.) — Lat,,  40°  45';  long.,  78°  09'.  J. 

R.  Lowrie;  obsns.  from  March  to  July,  1854. 

Washington— Lat.  40°  10' ;  long.,  80°  16'.  Harrison  Gray  Otis ;  obsns., 
Jan.  to  April,  and  Oct.,  Nov.,  1885. 

Wellshord  (Tioga  Co.)— Lat.,  41°  46';  long.,  77°  20';  alt.,  1,250  ft.  H. 
D.  Deming;  obsns.  from  April,  1879,  to  Dec.,  1887.  A  valuable 
series  but  appearing  to  give  higher  readings  for  the  winter 
months  than  belong  to  the  latitude. 
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West  Chester — Lat.,  39°  57^' ;  long.,  75°  25';  alt.,  461  ft.  Dr.  J.  C. 
Green;  obsns.  from  Jan.,  1S55,  to  Dec.,  1888.  A  very  valuable 
and  continuous  series,  affording  data  for  determining  constants. 

West  Chester — Lat.,  39°  58;  long.,  75°  35';  alt.,  541  ft.  E.  W.  Beans, 
T.  H.  Aldrich  and  others;  16|  years  means,  July,  1843,  to  Dec., 
18  "0.  This  is  in  Schott’s  temperature  tables,  and  it  must  include 
15  years  of  Dr.  J.  0.  Green’s  obsns  above.  The  obsns.  of  1843- 
45  were  taken  at  West  Chester  public  school. 

Westtovm  (Chester  Co.) — Lat.,  39°  57';  long.,  75°  34';  alt.,  550  ft.  S. 
Alsop’s  obsns.  from  July,  1857,  to  March,  1859;  also  4  months 
of  1887,  by  W.  F.  Wickersham. 

Western  State  Experiment  Farm  (Indiana  Co.) — Lat.,  40°  40';  long., 
79°  10' ;  alt.,  1,300  ft.  Hamilton;  obsns.,  April  to  Oct.,  1872. 

Wilkes-Barre — Lat. ,41°  14';  long.,  75°  56';  alt., 540  ft.  F. B. Hodges; 
obsns.  from  May,  1883,  to  Dec.,  18S7. 

Williamsport — Lat.,  41°  15';  long.,  77°  04';  alt.,  533  ft.  Josiah  Emery  ; 
obsns.  for  some  months  of  1864, 1869, 1870,  and  continuous  from 
Jan.,  1873,  to  Feb.,  1878. 

Whitehall — Lat.,  40°  40';  long.,  75°  32';  alt.,  450  ft.  See  “North 
Whitehall”  and  “Egypt,”  14  yrs.  10  mos.,  means  given  by 
Schott  from  Kohler,  but  all  belong  to  North  Whitehall. 
Worthington  (Armstrong  Co.) — Lat.,  40°  32' ;  long.,  79°  37'.  S.  Scott ; 

obsns.  from  Jan.,  1759,  to  June,  1862. 

Wysox  (Bradford  Co.)— Lat.,  41°  47';  long.,  76°  28';  alt.,  718  ft. 
Charles  Beecher;  obsns.  from  April,  1885,  to  May,  1887,  and 
continued  in  Penna.  State  system. 

York  (York  Co.) — Alt.,  385  ft.  Mrs.  L.  H.  Greenewald;  obsns.  in 
State  system,  1888 ;  also,  obsns.  by  S.  M.  Davis  for  5  months  of 
1886  and  1887. 

York  Sulphur  Springs  (Adams  Co.) — Lat.,  40° ;  long.,  77°  11';  alt., 
1,000  ft.  J.  IT.  Marsdcn ;  obsns.  1871-1876 — 5  years,  8  months. 
Youngsville  (Warren  Co.) — Lat.,  41°  50';  long.,  79°  20';  alt.,  1,185  ft . 

Dr.  A.  C.  Blodget;  obsns.  Jan.  to  April,  1854. 

Zionsville  (Lehigh  Co.) — W.  F.  Reeder;  obsns.  from  Feb.,  1886,  to 
Feb.,  1887. 

The  above  list  of  stations  at  which  at  least  a  few  months  of  obser¬ 
vation  have  been  made,  and  have  so  far  been  preserved,  number  one 
hundred  and  eighty.  In  addition  to  these  there  are  thirty  stations  of 
the  present  State  signal  service,  not  all  of  which  are  included,  although 
many  report  to  the  present  signal  service  in  continuation  of  former 
series. 

By  the  proper  use  of  the  mean  temperatures  for  each  month,  and 
of  the  constants  determined  from  the  long  periods  of  observation  in 
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different  parts  of  the  State,  it  is  now  possible  to  determine  the  relation 
any  one  month  or  other  period  may  and  does  bear  to  the  mean  or 
constant  for  that  locality.  If  an  extreme  of  cold  or  of  heat  at  any 
time  occurs,  it  is  easy  to  ascertain  its  relation  to  previous  extremes, 
or  for  the  absolute  mean. 

Normal  Curves  of  Temperature  Among  the  Months. 

The  graphic  representation  of  the  normal  curves  of  temperature 
among  the  months  for  the  more  extended  series  in  Pennsylvania  shows  a 
perfect  symmetry  without  the  disclosure  of  any  anomalies.  In  all  cases 
the  minimum  is  in  January,  and  later  than  the  middle  of  the  month  ; 
February  is  always  warmer  than  January,  but  not  so  much  warmer 
as  December  is.  January  is  3°  colder  than  December,  while  Febru¬ 
ary  is  1°.5  warmer  than  January,  the  winter  minimum,  therefore,  fall¬ 
ing  about  January  21.  In  the  colder  parts  of  the  State  March  is  a 
full  winter  month,  with  a  mean  of  30°,  while  at  Philadelphia,  Lancas¬ 
ter  and  Harrisburg  the  mean  for  March  is  40°. 

The  spring  months  should  include  June,  and  from  April  to  June  the 
increase  of  heat  is  10°  for  each  month  over  the  preceding  month.  In 
many  cases  the  mean  for  March  being  near  40°  the  mean  for  April  is 
50°  to  51°  ;  that  for  May  60°  to  62°  ;  that  for  June  '70°  to  71°,  all 
three  being  for  the  southern  part  of  the  State,  Philadelphia,  Harris¬ 
burg  and  Pittsburgh. 

The  declining  side  of  the  thermal  curve  shows  a  fall  of  3°  from  July 
to  August,  of  6°  from  August  to  September,  and  of  11°  each  from 
September  to  October  and  from  October  to  November.  From  No¬ 
vember  to  December  the  fall  is  10°,  but  December  continues  3° 
warmer  than  January. 

This  is  very  nearly  the  normal  curve  for  all  the  Eastern  States  in¬ 
cluding  Lower  Canada.  There  is  a  modification  at  Erie,  at  Toronto, 
and  to  some  extent  through  the  lake  region  generally,  which  gives  a 
prolongation  of  the  summer  heat  in  September,  and  a  greater  fall 
from  September  to  October.  At  Erie  September  is  only  6°  below 
August ;  at  Toronto  8°,  and  at  both  places  October  tails  off  12°  from 
September.  At  Erie  the  great  fall  of  13°  occurs  from  October  to  No¬ 
vember,  while  at  Toronto  the  same  change  is  but  10°.  At  Toronto, 
also,  there  is  a  projection  forward  of  the  winter  minimum,  January 
and  February  being  almost  exactly  equal.  At  the  more  extreme  sta¬ 
tions  inland  and  eastward,  as  at  Nicolet,  latitude  46°  14  ,  longitude 
72°  32',  this  equality  prevails,  but  in  Nova  Scotia  and  New  Brunswick 
there  are  the  same  relations  of  the  two  months  as  exist  here  in  Penn¬ 
sylvania,  that  is,  a  slight  excess  of  temperature  for  February. 

Again,  extending  the  comparison  southward,  the  Gulf  States  and 
Texas  show  February  to  be  almost  a  spring  month.  In  Florida  it  is 
2°  to  3°  above  January;  in  Alabama  4°  to  6°  above,  and  in  Texas 
fully  6°  above.  This  is  strikingly  shown  by  the  following  citations  : 
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Jan. 

Feb. 

Jan. 

Feb. 

Fort  Brown,  .... 

...  600 

64° 

Austin,  . 

.  .  490.5 

540.1 

San  Antonio,  .  .  . 

.  .  .  .  49.8 

57.4 

Camp  Grant . 

.  .  47.1 

51.5 

Ringold  B’ks.,  .  . 

.  .  .  .  57.2 

63.6 

Denver,  Col., . 

.  .  26.6 

'  32.7 

Ft.  McIntosh,  .  .  . 

.  .  .  54.8 

61.3 

Ft.  Garland,  Col.,  .  . 

.  .  18.5 

23.4 

It  is  evident  that  in  the  extreme  south  and  south-west  the  thermal 
year  begins  with  February,  and  December  is  in  most  cases  the  coldest 
month.  And  this  relation  as  to  February  prevails  throughout  the 
Mississippi  valley  as  far  northward  as  the  fortieth  parallel.  The  cold 
December,  however,  belongs  to  lower  latitudes,  and  does  not  extend 
north  of  Texas,  more  definitely  characterizing  western  Texas  and 
southern  California.  It  is  a  striking  contrast  to  the  severity  prevail¬ 
ing  here  during  February  and  March  to  find  vegetation  in  Texas  rap¬ 
idly  advancing  during  these  months,  and  the  temperature  measures 
corresponding  to  those  of  our  April  and  May.  That  of  February  much 
exceeds  our  April,  in  fact  being  50°  to  58°  as  the  mean  for  the  month, 
and  60°  to  68°  as  the  mean  for  March. 

Isothermal  Lines  for  Pennsylvania. 

The  illustration  of  the  distribution  of  heat  by  the  use  of  isothermal 
lines  is  especially  difficult  for  this  State  in  consequence  of  its  rough 
contour,  made  up  of  many  high  uplifts  in  mountain  ranges  and  of  the 
great  mass  of  elevated  surface  in  the  northern  and  central  counties. 
The  mountain  ranges  are  separated  by  deep  and  abrupt  valleys,  and 
the  elevated  masses  are  deeply  cut  through  by  the  great  rivers,  the 
Delaware,  the  Susquehanna  and  its  tributaries,  and  the  Allegheny. 
The  basin  of'  Lake  Erie  is  a  relatively  deep  depression,  affecting  the 
climate  of  that  part  of  the  State  materially.  There  is  a  difference  of 
four  to  five  degrees  caused  by  these  contrasts  of  surface  in  the  same 
latitudes  in  the  mean  annual  temperature  between  the  deeper  valleys 
and  the  higher  plateaus. 

A  line  drawn  through  most  of  the  northern  counties  at  their  belt  of 
greatest  elevation,  gives  the  lowest  mean  annual  temperature  of  44°, 
and  this  for  a  broad  belt  or  area,  rather  than  a  line,  and  including  all 
the  surface  at  or  over  2,000  feet  elevation.  It  occupies  some  consid¬ 
erable  space  east  of  the  Susquehanna,  but  the  immediate  and  tribu¬ 
tary  valleys  are  much  warmer.  It  is  warmer  on  the  northern  slope 
toward  the  Genesee  and  upper  Allegheny  valleys,  as  it  is  also  toward 
Lake  Erie. 

Externally  to  this  coolest  area,  an  isothermal  line  of  45°  mean  tem¬ 
perature  is  drawn,  which  extends  southward  to  near  the  center  of 
Clearfield  county  at  the  west,  and  to  Carbon  county  east  of  the  Susque¬ 
hanna.  It  would,  in  fact,  go  farther  south  on  the  highest  elevations 
both  east  and  west,  but  the  general  mean  is  better  represented  by  the 
line  of  46°,  which  is  also  concentric,  surrounding  the  cooler  districts. 
It  is  not  easy  to  represent  the  abrupt  differences  presented  by  the 
deep  river  valleys,  and  along  the  Susquehanna  some  lines  of  higher 
degree  intrude. 
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The  isothermal  of  48°  for  the  year  has  an  extensive  range,  from 
Erie  on  the  lake  shore  down  the  western  slope  of  the  Alleghenies  to 
the  Maryland  line,  returning  at  Bedford  and  Blair  counties  northward, 
through  the  Juniata  region  to  the  Susquehanna,  and  there  going  far 
up  toward  the  New  York  line.  This  is  of  course  limited  to  the  valley, 
and  on  the  east  it  re-curves  sharply  south,  to  pass  through  the  warmer 
parts  of  Schuylkill  county  to  the  Lehigh  valley  and  the  Delaware. 

Next  is  the  line  ot  50°  which  has  a  large  place  in  the  western  part 
of  the  State,  and  goes  from  Mercer  county  down  to  the  Maryland  line. 
East  of  the  mountains  it  goes  from  Bedford  through  the  Juniata 
valley,  and  up  the  Susquehanna,  returning  west  below  the  line  of  48° 
and  passing  out  at  the  east  in  the  warmer  part  of  the  Lehigh  valley. 
The  line  of  51°  is  similarly  an  oval  area  about  Pittsburgh  and  Beaver, 
and  an  interrupted  line  from  Bedford  to  Carlisle,  thence  up  the  Sus¬ 
quehanna,  and  re  curving  south  of  Reading  and  through  Bucks  county 
in  the  line  of  Newtown.  Both  these  lines,  50°  and  51°,  extend  to  the 
Maryland  line  in  Fulton,  Franklin  and  Adams  counties,  a  fact  due  to 
the  local  elevation  of  the  southern  border  of  the  State. 

Lines  of  52°  and  53°  are  drawn  from  near  Harrisburg  through  Lan¬ 
caster  and  near  West  Chester,  then  curving  somewhat  northward  to 
the  Delaware  on  the  northern  line  of  Philadelphia  and  near  Trenton. 
At  Morrisville,  which  is  in  Bucks  county  opposite  Trenton,  the  mean 
for  68  years  (including  Fallsington)  is  51°.8,  and  the  mean  at  the 
Pennsylvania  Hospital  for  64  years  is  53°. 7.  It  is  reasonable  to 
assume  53°  for  the  country  adjacent  to  the  city  on  the  north  and  west, 
and  the  mean  of  52°  for  the  belt  next  northward. 

Attached  to  the  map  or  isothermal  chart  wall  be  found  a  statement 
of  the  apparent  rule  applicable  to  this  State  in  the  decrease  of  heat 
due  to  elevation ;  that  rule  being  approximately  stated  at  one  degree 
for  500  feet  at  low  elevations  and  one  degree  for  600  feet  at  the  higher 
plateaus  and  mountainous  tracts.  Such  would  not  be  the  rate  of 
decrease  for  direct  ascent  from  sea  level,  however.  The  object  of  the 
present  illustration  is  to  represent  the  actual  climates  of  the  general 
surface  of  each  part  of  the  State. 

Figures  are  attached  to  many  localities  giving  the  mean  tempera¬ 
tures  of  the  three  winter  months,  and  of  the  three  summer  months,  as 
Winter  and  Summer  respectively.  But  the  colder  portions  of  Penn¬ 
sylvania  have  a  full  winter  month  in  March,  while  the  warmer  por¬ 
tions  have  a  full  summer  month  in  September.  The  advance  of  the 
spring  is  rapid  after  March,  being  more  than  10°  in  the  mean  of  each 
month  from  April  to  June.  Taking  the  three  spring  months,  as  now 
distinguished,  and  their  mean  is  3°  to  5°  below  the  mean  of  the  three 
autumn  months. 
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TEMPERATURE  OBSERVATIONS.  PHIL ADELPHLV  AND  VICINITY. 

There  are  in  all  twenty-five  distinct  series  of  observations  of  tem¬ 
perature  at  and  near  Philadelphia,  or  within  what  have  become  the 
present  city  limits.  The  exact  conditions  under  which  these  were 
made  are  not  in  all  cases  defined,  or  recorded,  but  so  far  as  known  the 
explanation  attached  to  each  table  gives  a  definition  of  the  hours  and 
other  conditions.  The  first  series  of  which  a  record  is  preserved  was 
taken  by  John  Bartram  at  his  botanic  garden,  on  the  Schuylkill,  using 
Celsius’  thermometer.  A  part  of  this  has  been  published  incorrectly 
in  Watson’s  Annals,  but  a  few  months  of  1749  are  printed  in  “  Kalm’s 
Travels ,”  and  from  which  a  conversion  of  Celsius’  to  Fahrenheit’s 
scale  gives  for  June,  1749, 76°. 2;  July,79°.l;  August,  72°.4  ;  Septem¬ 
ber,  70°. 5.  The  whole  series  extended  from  October,  1748,  to  De¬ 
cember.  1749. 

In  the  Transaction  of  the  American  Philosophical  Society  for  1839, 
p.  395,  the  following  valuable  series  appears : 


Article  XVI.  Abstract  of  Meteorological  Tables  in  tlie  Possession  of  the  Amer- 

<  ican  Philosophical  Society. 

Table  I. — Abstract  of  a  journal  of  the  state  of  the  thermometer  at 
Philadelphia  during  the  years  1758 ,  1759  /  1767  to  1777.  Mean 
temperatures  (  from  exit  ernes). 


Jan.  Feb.  Mch.  Apl.  May.  Jun.  Jul.  Aug.  Sep.  Oct.  Nov.  De  Yr.  I 

1758, .  37  2  32  2  38  6  53  3  63.5  72.1  75.7  71.3  64.0  56.7  44  0  34  5=53.6  ^ 

1759  .  30  0  33  0  41  4  49  4  52  4  71  6  73  0  69  7  65.2  55  3  46  4  30  4  =52  7 

1767, .  31  7  32  5  41  0  51  0  61.6  71  2  74  0  75  5  64.5  54  0  46  7  35.3=53  2 

1768 .  28  0  41.0  39  5  46  0  59  0  68.6  71  5  65  7  64  0  50  0  42  0  37.7=51.5 

1769,  .  33  0  32  0  4  !  0  50  0  57  0  68  0  77  0  74  0  64  0  55  0  38  0  32  0=52.0 

1770,  30  5  37  5  38  5  48  5  57  5  70  0  73  5  71  5  64  0  52  5  48  5  33  5=  52  0 

1771 .  36  0  29  0  41  0  53  0  58  0  67  0  71  0  73  0  63  0  53  0  43  0  30  0=51.8 

1772,  32  5  40.5  30  0  51  0  56  0  67  0  75  0  77  5  64  0  55  5  45  5  36  5=  52.5 

1773,  32  6  33.7  42  1  52  2  62  7  73  4  79  6  76  0  63  9  53  2  42  2  39  9=54  7 

1774,  27  0  32  4  43.  V  51  3  60  1  67  8  72  8  73  7  63  7  59  3  41  1  36  4=52.9 

1775  35  6  46.2  45  3  51  4  65  8  63  3  75  1  72  8  65  6  54.G  41.4  35  7=54  4 

1776,  32  7  34.2  42  2  51  0  59  9  69  9  74  2  72  8  67.3  55.9  46  3  35.3=53.4 

1777 .  31  0  31.6  40  3  52  2  57  1  70  4  70  6  75  9  59  2  50  0  39  5  33.7=  51  0 


Means,  ..  32  1  34,0  40  4  51  1  59  3  69  6  74  1  73  1  64  0  54  6  43,9  34  7  =52  6 


Table  III. — Abstract  of  a  journal  of  the  state  of  the  thermometer  at 
Philadelphia  during  the  years  1829-1838 ,  by  Thomas  Hewson 

M.  D. 


1829,  . 

30 

25. 

35 

1830 . 

33 

30 

41. 

1831, . 

27. 

27. 

44 

1832,  . 

31 

33 

41 

1833, . 

35 

33 

33 

1834, . 

29 

43 

44. 

1835, . 

32 

27. 

39. 

1836,  . 

28 

23 

32 

1837,  . 

25 

32. 

39 

1838,  . 

37 

24 

41 

Means,  ...  30  7  29  7  38 


51 

64 

70. 

72 

61. 

53 

63 

68. 

76 

72. 

51. 

62. 

72 

74 

74. 

48 

58 

63 

70 

70. 

55 

64 

66 

73 

69 

52 

57 

63 

77 

73 

49. 

60 

69 

73 

69 

41 

61. 

64 

72 

68 

45 

60. 

64 

71 

70 

47. 

58 

74 

80. 

76 

49  2 

60  7 

63  3 

73.8 

70  2 

61 

52. 

43. 

43 

=50  7 

64 

54. 

50. 

37 

=53  5 

64 

55 

42 

23. 

=51  2 

63 

54 

41 

37. 

=51.5 

65 

53 

42. 

35. 

—  52  9 

65 

57 

43. 

35. 

=  53  5 

59 

56 

45 

31 

=50  8 

69 

47. 

41. 

32 

=  48  2 

61. 

53 

49. 

35. 

=  50.8 

66. 

51. 

46. 

52 

=52  0 

63 

53  2 

44  5 

33  9=51.5 
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This  last  series  is  given  here  in  advance  of  its  natural  place,  because 
it  has  been  made  public  only  in  the  volume  above  cited,  and  in  con¬ 
nection  with  the  series  from  1758  to  1777,  as  here  printed.  No  per¬ 
sonal  authority  is  cited  for  this  earlier  series. 


Meteorological  observations  made  at  Spring  Mill ,  nine  miles  north¬ 
west  of  Philadelphia  by  Peter  Legaux ,  for  the  year  1787 . 

•L  F-  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr 

Mean  temp.,  .  35.1  33  8  45  1  54  3  61.2  70  7  72.2  74.5  64  7  51  1  45  1  34  C  =53  5 

The  observations  of  Peter  Legaux  were  continued  antil  1823,  and 
the  measurements  of  rainfall  have  been  preserved,  but  not  those  for 
temperature,  unfortunately. 


Meteorological  observations  by  Dr.  John  Redman  Coxe ,  made  at  Sec¬ 
ond  and  Market  streets ,  Philadelphia ,  1798-1801. 


■T-  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

1798, .  33  1  32  3  43  2  53  0  65  7  74  1  76  4  81  6  67  8  58  2  41  1  31  6=  54  9 

US9, .  33  7  33  1  39  1  54  3  61  1  71  9  76  2  74  5  67  2  55  0  46  4  33  7=  53  8 

1800, .  30  5  31  1  39  1  57  0  62  0  71.1  75  9  72  5  63  7  54  6  41  1  36  7=53  2 

1301 .  31  2  34  5  44  4  49  0  64  6  70  9  76  4  72  8  69  1  56  5  42.0  35  7=53  3 

Is02. .  40  5  34  5  42  3  52  0  59.4  71  8  74  7  74  5  67  2  59  9  45  6  33  3=54  9 

’803, .  32.9  36  3  41  9  54  2  58  9  73  0  78  0  75.7  65  9  57  9  43  2  40  6=54  1 

1804, .  29  6  34  0  3S  7  50  9  63  8  70  3  78.9  76  5  72  8  57  3  46  9  32  6=54.5 


Means,...  33  2  33  7  41  2  52  7  62.1  71  9  76.4  75  6  68.1  57.1  43  7  34  9  =54  2 


Meteorological  observations  at  the  Health  Office.  Philadelphia ,  as  pub¬ 
lished  in  Hazard's  Register ,  Vol.  2,  1828. 


•T.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

1807 .  42.0  44.0 

1808,  .  35.  41. 

1809,  .  31.  34. 

1S10  .  36.  40. 

1811, .  35.  35. 

1812  .  33  .  37. 

1813  .  34.  37. 

1814  .  34.  37. 

lS15 .  35.  36.  (It  Is  unfortunate  llrat  the  omitted  portions  of  this  series  can- 

1816 .  35  .  39.  not  be  found.  The  two  months,  January  and  February,  having 

1817, .  35.  30.  been  printed  for  each  day  of  both  months  in  Hazard’s  Register 

1818 .  34  33.  for  1828.  It  is  there  stated  that  “these  observations  have  been 

1819,  .  36.  39.  made  at  the  health  office  during  twenty-two  years,  commencing 

1820,  .  30  .  40.  with  1S07  and  ending  with  1828,  throughout  the  whole  time,  with 

1821 .  27.  27.  the  same  thermometer  exposed  in  the  same  situation,  thus 

1822,  .......  30.  34.  affording  as  fair  a  criterion  of  the  temperature  as  could  well  be 

1823,  .  34.  30.  obtained.’’  The  observations  were  at  9,  12  and  3  o’clock.) 

1824,  .  39.  30. 

1825  .  35.  35. 

1826  .  34  .  37. 

1827,  30.  38. 

1828,  .  38  .  44. 


Means,  ...  34.  37. 
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Meteorological  observations  by  James  Young;  made  at  Second  and 

Dock  streets ,  Philadelphia. 

Hours  not  named,  but  evidently  mid  day  chiefly. 


3. 

F. 

M. 

A. 

M. 

j. 

J. 

A. 

s. 

O. 

N. 

D.  Yr. 

1807,  . 

33  3 

39.0 

52.5 

62.3 

70  0 

75.0 

71.5 

68.8 

60  2 

42  5 

43  0-54  5  1 

1808 . 

41  0 

48  8 

60  7 

67  0 

81  0 

81  0 

80.7 

72  2 

59  5 

47  8 

39  3=59  4 

1809 . 

33  7 

42  8 

57.3 

67  5 

78  5 

78  2 

76.8 

76  8 

66  3 

43  2 

40  5=  57  2 

1810, . 

39  0 

42.7 

61  0 

72  0 

78  0 

79  3 

78  0 

73  7 

58  8 

45  0 

36.5=58  2 

1811, . 

33.8 

53  8 

56.7 

66  0 

76.3 

84  7 

79  7 

74  0 

65  2 

49  0 

37  0=59  2 

1812, . 

36  7 

45  0 

58  3 

64  0 

79  0 

83  0 

79  5 

70  0 

59  3 

43  3 

37  2-57  4 

1813 . 

33  3 

45  0 

60  0 

67  3 

83  5 

51  3 

82  8 

76  0 

57  3 

47  5 

35  0—53  4 

1814, . . 

.  .  32  7 

38  7 

43  0 

59  8 

70.7 

77  5 

82  0 

79.7 

73  5 

60  2 

48  7 

35  0=58  5 

1815,  . 

.  .  34  8 

32  2 

47.8 

57  5 

65  5 

78  2 

86  5 

81  5 

71  8 

60  5 

50  3 

35.5=  58  5 

1816, . . 

40.0 

44  7 

55.2 

67.0 

75.0 

73  7 

79  5 

70  0 

60  5 

49  5 

39  5=57.5 

1817,  . 

27  3 

45  0 

61  0 

68  3 

71  0 

80  8 

79.5 

72  7 

57  5 

50  2 

37  0—  57  0 

1818,  . 

30  2 

45  5 

53  8 

65  5 

80  8 

82  7 

79  2 

70  8 

59  3 

51  5 

32.7=  57  1 

1819,  . 

39  3 

40  3 

59  1 

66  2 

81  9 

84  4 

83  5 

75  3 

58  0 

50.7 

35  6=59  2 

1820 . . 

43.8 

43  5 

46  8 

66  2 

80  6 

86  4 

83  4 

76  0 

58  l 

44  1 

34.5=58  0 

1821,  . 

40  0 

45  5 

54  8 

69  5 

81  5 

82  1 

84  9 

75  5 

61  3 

45  6 

43.3  =  58  3 

1822,  . 

38  5 

48  5  ' 

56  7 

74  0 

80  0 

84  4 

82  6 

82  6 

64  1 

53  1 

36  1=60  9 

1823,  . 

,  .  34  8 

29  6 

44  7 

61.1 

69.6 

78  8 

81.5 

81  9 

71  5 

58  6 

43.0 

38  4=57  7 

1824,  . 

34  6 

44  9 

54  7 

64  4 

78  4 

83  6 

79  5 

71  9 

61  6 

47  7 

40.9=58  5 

1825, . . 

38  3 

51  1 

60  4 

71  4 

82  9 

85.4 

82  2 

73  7 

66  0 

48  5 

36  8=61  1 

1826,  . 

39  4 

48  1 

54  3 

73  5 

82  0 

85  2 

82  7 

75  6 

63  5 

48  6 

37  5-60  8 

Means,  .  . 

.  32  7 

36  3 

45  0 

57  2 

68.1 

78  2 

82  2 

80.6 

73  4 

60  8 

47  6 

37  1=58.3 

It  is  not  ascertained  to  what  cause  the  error  of  excessive  tempera¬ 
tures  recorded  for  the  summer  months  is  due.  The  publication  was 
first  made  in  Darby’s  View  of  the  United  States. 


Mean  Temperatures  observed  at  the  Pennsylvania  Hospital ,  Eighth 
and  Spruce  streets ,  calculated  from  the  Daily  Extremes ,  1825 

to  1888. 

The  observations  were  by  Newberry  Smith,  1825  to  1829;  by 
Franklin  S.  Smith,  1829  and  1830;  by  Dr.  John  Conrad,  from  1830  to 
1870;  and  by  Jacob  K.  Hecker  and  Dr.  Shoemaker,  1S71  to  1888. 
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1828, .  34  0 

1827 . 27  0 

1828, .  37.0 
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1830, .  30  0 

1831 .  27  0 

1832, .  33  0 
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1847,  .  32.3 

1848,  .  36.7 
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75.5 

79  3 

70  0 

62  5 
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67.0 

71  0 

76  0 

69  0 

63  0 

77.0 

75  0 

76  0 

65  0 

73  0 

75  0 

75  0 

60  0 
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79  5 
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77  0 
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69.0 

71  0 
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74  0 
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76  0 

72  0 

66  0 

69  0 

79  0 
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76  0 

74  0 

65  0 

66  0 

72  0 

68  0 

65  5 

69  0 

74  0 
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73  0 

78  8 

74.9 

63  0 

66  3 

75  2 

70  7 

63  8 
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74  0 
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72  0 

75  0 
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67  8 

68  0 

75  8 

72.3 

64  4 

71  0 

74  4 

75  5 

69  0 

69.5 

75  0 

73  5 

66  5 

71  5 

76  0 

74  5 

65  5 

68  8 

74  5 

74  8 

70  8 

70.5 

76.5 

73.5 

63  0 

73  4 

74  3 

74.5 
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n. 
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54.0 

41  0 

34  0=  53  5 

55  0 

42  0 

31  0=53.9 

52  0 

39  0 

35  0  =  52  1 

54  0 

46  5 

39  0=55  7 

55  0 

42  0 

42  0=52  6 

57.0 

50  0 

37  0=54  9 

56  0 

43  0 

25  0=53.7 

55  0 

45  0 

38  0=53  9 

55  0 

43  0 

37  0=53  7 

53  0 

44  0 

37  0=  54  6 

60  0 

47  0 

31  0=53  6 

48  0 

39  5 

29  0=49  G 

54  5 

44  0 

33  0=  50.7 

49  7 

39  1 

28  4=  51.3 

56  6 

39  8 

34  8=52  4 

54  6 

43  9 

3D.  7  52  8 

49  3 

42  0 

31  5  52.1 

53  0 

38  5 

32  6 

53. 1 

52  0 

39  9 

33.9  =51  9 

53  3 

43  5 

34  7  =  53  3 

55  8 

45  5 

28.3  53.8 

55.3 

49  5 

35  8=54  4 

54  0 

48  3 

39  5=53  8 

56  2 

41  0 

43  2=54  8 
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j. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

s. 

0 

N. 

D. 

Yr. 

1849 . 

27.5 

42  5 

50  6 

58.4 

73  5 

74.7 

74  4 

64.4 

55  3 

51  5 

34  4  = 

=53  1 

1850 . 

37  1 

39  5 

48  1 

57  7 

71  9 

77  4 

7*3  0 

66  9 

56  0 

48  0 

35  5 

54  0 

1851 . 

.  35  2 

39  8 

43  5 

52  0 

62  6 

70.4 

76  8 

72  4 

67  4 

56.6 

41  8 

30  0  = 

54  7 

1852 . 

34.1 

40.7 

46  6 

63  3 

71  8 

77  0 

72  2 

66  8 

53  2 

43  1 

41  9  = 

53  6 

1853 . 

.  33  1 

37  3 

43  1 

52  4 

63  5 

73.8 

75  5 

74  6 

68  5 

53  5 

47  9 

35  0  = 

=54  9 

1854,  . 

.  32  2 

34  5 

43  0 

51  2 

64  7 

71  7 

78  7 

75  8 

69  5 

58  7 

45  5 

31  0= 

=54  7 

1855,  . 

.  35  7 

27  6 

39  0 

52  2 

61  5 

70  2 

73  5 

73  0 

67  6 

53  9 

48  0 

36  7  = 

53  6 

1856 . 

26  1 

32  8 

53  4 

60.0 

74  4 

79  7 

72  8 

67  3 

55  6 

45  4 

32  7= 

=52  0 

1857,  . 

.  22  4 

41  0 

39  0 

45  3 

60  9 

69  2 

75  0 

73  2 

66  9 

55  8 

44  7 

40  3 

52.8 

1858 . 

29  4 

39  9 

51  8 

59  1 

75  2 

78  1 

73.9 

66  8 

59  1 

41  9 

37  4 

54  3 

1859 . 

36  9 

48  3 

50  9 

63  9 

69  1 

75  0 

73  4 

66  2 

52  6 

47  5 

32  8 

54  2 

I860,  . 

32  7 

45  2 

50  3 

64  3 

72  3 

76  5 

73  1 

65  6 

56  7 

46  8 

32  2  = 

54  1 

1861 . 

39  2 

42  2 

53  0 

59  5 

72  5 

75  6 

73  9 

68  3 

60  0 

44  8 

37  0 

54  7 

1862,  . 

32  7 

40  3 

50  6 

63  7 
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75  2 

76  7 

69  4 

58  3 

45  2 

35  1- 

=  54  2 
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.  38  2 

35  0 

37  3 

49.8 

64  6 
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79  4 

64  7 

56  1 

47  7 

35.4 

54  5 
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50.6 
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72  0 
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79  4 
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54  7 

45  8 

36  8 

54  8 
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.  26  8 

32  6 

47  9 
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38  0 

54  L 

59  4 

72  2 
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75.1 
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57  6 

47  8 

31  8  = 

-  53  9 

1868 . 

26.6 

41  1 

48  2 

59  7 

72  0 

80  9 

78  4 

68  8 

54.1 

46  9 

32  2 

53.2 

1869,  . 

37  7 

39  5 

54  4 

63  5 

73  6 

76  5 

76  3 

67  3 

52  5 

41  3 

37  3 

54.7 

1870,  .  . 

34  9 

37  9 

53  5 

65  3 

77  2 

80  6 

78  8 

70  5 

60.1 

46  2 

35  5  = 

:  56.8 

1871,  . 

33  9 

38  7 

48  1 

66  3 

74  5 

76  7 

78.5 

63  8 

57  5 

43  4 

30  8 

53  6 

1872 . 

32  9 

34  3 

54  3 

68.6 

76  3 

82  3 

81  6 

7.  .0 

55  3 

41  3 

28  2  = 

=  54  7 

1373 . 

30  6 

38.4 

51  8 

63  1 

74  1 

79.4 

75  9 

63  7 

56.9 

39  4 

33  4- 

53  9 

1874 . 

33.7 

41  3 

44  8 

62  1 

75  5 

78  5 

74  7 

70  1 

5S  6 

45.2 

36  1 

=  54  8 

1875,  . 

.  25  7 

26.2 

35  5 

47  7 

63  2 

72  0 

75  5 

76  3 

60  4 

54  3 

39  1 

35.1  = 

=  51.7 

1876 . 

34  3 

37  1 

51  6 

62  7 

76  6 

80  3 

75  5 

62  5 

50  3 

45  0 

26  9 

=  53  4 

1877,  . 

37  4 

39  9 

51  8 

62  8 

74.1 

78.9 

78  3 

69  8 

58  7 

47  1 

40  7  = 

=  55.7 

1878,  . 

37  8 

48  5 

58  1 

62.9 

69  7 

79  8 

75  8 

69  7 

58  4 

44  5 

33  4 

=  56  1 

1879,  . 

30  2 

41  3 

49  4 

64  6 

73  2 

77  3 

74  5 

64  7 

62  1 

43  0 

37.8  = 

53  9 

1880,  . 

39  0 

39  7 

53  1 

70  6 

75  3 

77  5 

75  0 

69  0 

54  8 

39  2 

28.0  = 

=  55  0 

1881,  . 

.  .  27.0 

31.0 

39  4 

49  7 

65  5 

68  7 

77  9 

77  1 

76  3 

60  3 

46  2 

41  1  = 

=  55  0 

1882  . 

.  31  6 

36  9 

42  2 

49  1 

56  8 

72  8 

77  3 

73  2 

69.1 

59  7 

41  7 

33  1  = 

=  53.6 

1883 . 

34  1 

35.8 

49.0 

62  2 

64  l 

76  6 

71  9 

64  8 

54  5 

45  2 

33  8 

=  52  5 

1884 . . 

38  2 

39  6 

49  4 

60  3 

72  1 

73  2 

73  8 

71  9 

57  3 

43  4* 

34  6- 

=  53.4 

1835,  ...... 

24  3 

31  3 

50  8 

60.4 

71  7 

78  4 

72  1 

66  0 

55  1 

45  1 

35  7 = 

=  52.6 

188S . 

29  7 

40  3 

53  0 

61  3 

69  2 

74  7 

73  5 

63  8 

57  9 

45  8 

29  5  = 

52  6 

1887,  . 

,  .  30  2 

35  0 

35  7 

49  7 

67  2 

70  9 

79  9 

73  1 

63  5 

54  4 

43  5 

35  4 

53.2 

18S8, . 

32  9 

34  7 

50  5 

60  9 

71  8 

73  8 

75  2 

65  4 

50  3 

46.3 

35.6 

52.0 

Means, 

.  31  6 

33  2 

40  4 

51  6 

63  6 

71  9 

76  8 

74  4 

66.7 

55  5 

44  4 

34  7 

53  7 

Highest,  .  .  . 

.  .  41  1 

42  0 

48  5 

58  1 

70.6 

77  2 

82  3 

81  6 

76  3 

62.1 

51  5 

43  2 

56  8 

Lowest,  .  .  .  . 

,  .  22  4 

23  6 

30.3 

44.8 

57.7 

65  0 

72  0 

68  0 

60  0 

48  0 

3}  5 

25  0 

49  1 

Range,  .  .  .  . 

18  4 

18.2 

13.3 

12.7 

12.2 

10  3 

13  6 

16  3 

14.1 

13  0 

18.2 

=  72 

This  series  of  sixty-four  years  is  very  valuable  as  it  has  been  taken 
at  the  same  locality  and  under  uniform  conditions  throughout,  the 
resident  apothecary,  Dr.  John  Conrad,  having  been  the  immediate 
observer  for  more  than  forty  years,  1830  to  1871.  There  is  no  period¬ 
icity  or  recurrence  of  conditions  in  the  nature  of  cycles,  and  no 
regularity  in  the  departures  for  single  months,  or  for  nearly  means. 
Separating  the  values  into  the  three  nearly  equal  periods  we  have  the 
several  measures  for  21,  22  and  21  years  respectively,  as  follows  : 
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A. 

M. 
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j. 
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D.  Yr. 

1825-1815—21  years,  .  . 

.  .  31.6 

32  8 

41  4 

52.3 

62  7 

71  0 

75.9 

73.1 

65  1 

53  0 

42  7 

33  8=53.1 

1846-1867  22  years,  .  . 

.  .  31.4 

33.7 

41.1 

51  6 

62.3 

71.8 

76.7 

74  4 

67.4 

5S2 

46.1 

35  7=54.0 

1868-1888—21  years,  .  . 

.  .  31.0 

33.2 

38.4 

50.9 

65.0 

72.9 

77.9 

75.7 

67.7 

56.3 

43.3 

34.3=54.0 
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These  results,  perhaps,  show  an  increase  in  the  recorded  heat  of 
the  summer  months,  which  increase  may  be  due  to  the  complete  pav¬ 
ing  and  building  of  the  vicinity,  not  existing  previous  to  1845. 

The  extremes  of  departure  of  the  monthly  means  in  each  direction 
can  probably  be  identified  in  this  series  as  lully  as  in  any  longer 
period  and  separating  them  they  are  as  follows,  the  minima  being 
noted  for  date  below  the  line  and  the  maxima  above'the  line. 

Maxima,  .  .  I  4870  1834  1878  1878  1826  1828  1872  1872  1881  1879  1849  1848  1870 

t  41.1  42.0  48.5  58.1  72.0  77.0  82.3  81.6  76.3  62.1  51.5  43.2  58  8 


Minima,  .  .  ^  22.4  23.6  30  3  44.3  56  8  66.0  72.0  68.0  60  0  43.0  38  5  25  0  49  6 

1  1857  1848  1843  1874  1832  1835  1836  1836  1829  1836  1812  1831  1836 

Range, .  18.7  18.4  18.2  13.3  15  2  11.0  10.3  13.6  16  3  14  1  13.0  IS  2  7.2 


The  one  marked  distinction  is  the  low  tempearatures  of  1836,  and  it 
is  known  from  other  records  that  a  similar  refrigeration  existed  in 
1816.  Each  of  these  years  was  4°  below  the  mean  of  the  period ;  but 
there  is  no  cycle  disclosed.  The  only  single  period  of  greater  length 
is  at  Morris ville,  Bucks  county,  twenty  five  miles  north-east  of  Phil¬ 
adelphia,  which,  with  its  combination  at  Falsington,  only  three  miles 
away,  gives  a  nearly  continuous  record  from  1790  to  1S87. 


Mean  temperatures  observed  at  Fort  MiMin ,  on  an  island  at  tide  level 
in  the  Delaware  river ,  on  the  southern  boundary  of  Philadelphia. 
Observations  taken  at  7  a.  m.,  2  and  9  p.  m.  by  United  States  Assist- 
ant  Surgeon  in  the  Military  System. 

1822 .  26  3  393  43  4  52.2  65  3  71.2  75  3  71.7  67.1  57.1  47  7  32.5=53  3  , 

1823’ .  31  9  25-6  39  1  55  8  63.8  75.2  82  2  78  8  73  2  58.3  42  4  35.1-55.2 


1824> .  35-1  32  7  38  3  43  5  63  1  75  2  80.9  75  2  73  4  56  1  46.3  39.2=56  4 

1843> .  39  0  27-8  30.5  50.4  59.2  70  4  73  7  74  8  69  2  51.3  40.6  34  4=51.8 

1844> .  28  3  32  0  42.5  54.5  65  8  70.0  74  5  72.6  65  8  52  4  42.6  39.5=52  8 

1845* .  36  4  33-6  44.8  53  0  60.8  71  7  76.6  75  4  66  7  53  9  44  6  2S  6=53  8 

1846, .  32  2  28  8  41.7  52.5 

1849 .  29-7  28-4  42  2  49.9  57.7  72.5  73.3  73  8  66  5  55.3  51  9  33  8  =52.9 

,850> .  35  2  377  40.1  47.5  67.8  71.5  77  2  73.3  63.1  56.1  36  3 

]S51 .  33  2  37-°  41.8  60  7  61.8  69.5  76  2  73.5  69.4  61.0  63.3  34  9=55.2 

1852< .  33- 1  35  0  46.8  44.0  63  3  69  6  79.9  72  3  67,6  58  8  42  4  39.7=53.9 

1853’ .  31'4  34'8  41.3  50.5  62.1  '  73  7  74.4  74.3  67.1  54.9  47.3  36  6=54  1 


Means,..  32  5  32.0  40.5  50.7  61.6  7  1  6  76.5  74  0  68.4  55  8  45  7  34  7  =53.7 

At  minor  posts  the  record  is  often  left  in  the  hands  of  unskilled  per¬ 
sons,  and  errors  appear.  There  is  no  other  record  supporting  the  high 
temperatures  above  reported  for  1823  and  1821.  The  original  records 
were  examined  by  me  when  printing  these  results  first  in  1855  at  the 
War  Department. 


Temperature  observations  at  Tinicum  Island  ( Health  Station)  by  Dr. 
G.  F.  Lehman ,  south  limit  of  Philadelphia ,  sea  level. 

1824,  . 

—55  4 

1325’ .  35-°  36-°  47.8  56.1  65  9  76  5  80  4  75.0  68.4  60.6  45.4  35  9-66  9 

9 a  Sec.  Int.  Aff. 
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Temperature  observations  by  a  committee  of  the  Franklin  Institute 
made  at  sunrise  and  %  p.  m.,  published  monthly  in  the  Journal  of 
the  Institute. 


1831,  .  25.3  23.3  44  2  51.9  62  5 

1832,  .  30  3  S3. 7  42  1  4S.1  58.1 

1S33 .  33.2  30  4  36.2  52  5  60.7 

1334, .  28  2  39  3  41  6  50  5  59  5 

1835, .  29  8  .  25.3  37  1  43.6  60.6 

lS3o .  29  9  22.9  33.4  48.1  62.9 

1S37 .  .  2S.7  31.0  37.7  46.4  60.'4 

1333 .  35  3  23  2  40.6  45.5  57.6 

1S39 .  29  5  32  9  36  0  53  4  62  2 

1810, .  24.3  38  7  41  1  55.0  61.3 

1341  .  31.5  29.0  41.8  47  6  58  1 

1342  .  29  9  38  0  46.2  52  5  58.3 

1313, .  38  2  27.1  32  2  50.1  59  6 


Means,  .  .  30.3  29.8  39.5  50.0  60.1 


74.3 

73.3 

74.5 

65  8 

55.5 

41  6 

22  2=  51.5 

69  5 

73.1 

71  7 

63  1 

53  0 

43  8 

34  7=51  8 

65  7 

72  5 

69  4 

63  6 

50.4 

39.5 

34  2-50  7 

63  4 

77  4 

73  5 

64.1 

49  3 

39  S 

32  3=  52.0 

6S.9 

72  6 

as  6 

53.5 

56.2 

44.2 

23  7=49  9 

65.1 

72  9 

63. 0 

66.2 

43  4 

29  4 

31.0=47. 6 

63.1 

71.4 

69  9 

61.5 

53.2 

44  1 

33  8  =o0  5 

74.2 

78  5 

73.6 

66.1 

49  7 

39  S 

23.8=51.1 

65.8 

73  6 

69  6 

63.2 

56.1 

39  0 

34.4=51.3 

69.8 

75.2 

73  2 

59.1 

(55.0) 

42  1 

29  7=52  3 

71.4 

73.5 

71.6 

66.3 

48  7 

39  4 

34  4=51  1 

67.1 

73  7 

71.2 

64.5 

52.8 

33  4 

32.3=52.1 

70.1 

72.9 

72.3 

69.1 

73  9 

71.3 

63.5 

52.2 

40  1 

31.4=51.0 

The  precise  locality  is  not  given,  nor  are  the  names  ox  the  com¬ 
mittee,  nor  that  of  the  actual  observer. 


Temperature  observations  by  J.  P.  Espy ,  J.  M.  Hamilton  G.  P. 
Scheively ,  officers  of  the  Franklin  Institute.  Hours ,  7,  2,  9. 


1839 .  31.8  34  3  42.2  54  9  61  2  6S  3  =  -  . 

1340 .  66.5  72  7  75  9  74.7  62  5  55  3  45.1  30  9=  .  . 

1S41, .  31.4  32.8  42  6  49.0  60.0  74.8  76  1  .  .  67.6  51.3  45  6  38  9— .  . 


lemperature  observations  by  Major  Alfred  Mordecai.  made  at  Frank- 
ford  Arsenal.  Made  hourly  for  apart  of  the  period  and  corrected 
with  great  care  to  hourly  equivalents. 


1836, .  27  7  22  7  33.5  48  3  61.5  64.6  73  5  63.3  67.4  43  4  40.8  32.5  =49  2 

1837 .  27  4  31  9  33  8  4S  0  59  5  67  6  72.4  71.1  62.5  51  3  45.8  35.3=  51.1 

1833 .  36  8  24  6  40.7  45.1  57.9  73  4  SO  0  77.1  66  3  52.6  42.2  31.0  =52  4 

1839, .  31.4  35.1  43.6  55  2  64.3  67.9  76.7  71.6  65  6  57.7  41  3  36  1=53  9 

1S40, .  27.2  40.4  45.1  56.2  62  3  63.6  72  8  73  S  62  1  56.2  45.4  31.8=  53.5 

1841,  .  34.1  31  9  44.1  49.7  59.9  73.8  76  3  74.6  6S.  1  50  0  41  8  33  3  =53  4 

1842,  .  34  8  39  1  47.6  53  4  60.5  68  9  76.6  73  3  63.1  53.5  39  7  32  2  =54.4 

1343, .  39  5  29.4  32.4  51  4  59  9  70.6  75.3  74  3  68  9  54.0  42  3  35  7=  52.8 


Means,.  .  32.4  31.9  41.7  51.1  60.7  69.4  75.4  73  0  66.1  54  0  42.4  33.7  =52.7 


Major  Mordecai  discusses  and  elucidates  the  value  of  these  observa¬ 
tions  in  Vol.  22  of  the  Franklin  Institute  Journal,  July,  1838,  deter¬ 
mining  the  constants  from  the  hourly  observations  of  the  earlier  years 
of  the  series.  The  hourly  observations  are  also  published  in  a  quarto 
volume  by  the  Ordnance  Bureau  of  the  War  Department,  and  from 
the  curves  drawn  to  represent  the  horary  changes  the  proper  selection 
is  made  to  obtain  a  true  mean,  from  two,  if  possible,  the  daily  ex¬ 
tremes  giving  an  absolute  mean,  and  the  hours  7,  2,  y,  a  close  approx¬ 
imation.  This  is  the  most  valuable  of  all  the  series  of  observations 
taken  in  the  United  States  for  determining  temperature  constants. 
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Temperature  Observations  at  Girard  College  Observatory. 

/ 

June,  1840,  to  June,  1845.  Observations  bi  hourly  and  hourly. 


1840 . .  .  67.9  72  1  71  6  59.1  53  5  41  7  28  5  = 

1841, .  31  2  27  6  38  4  46  0  56  7  91.1  72  9  71  6  62.2  43  0  41.3  34  8=50  5 

1812  .  34.9  38.3  46.0  51  6  57.9  66.5  73  3  70.3  63  7  51.8  38.2  32.1=52.0 

1843 .  49  8  '  57.5  69.0  72  0  72  9  66  4  50.4  40  0  33  6  = 

1844,  .  26.6  32.2  41.9  54  3  63  3  68  1  73.6  76  1  64  9  52.6  42  5  34  2  =  52  1 

1845,  .......  36.6  33.2  43.1  51.3  59  0  70.4  ...  =  . 


Means,  ..  32.3  32  8  42.4  50  6  58  9  68  9  72. S  71  5  64.1  51  3  40.9  32  7  =  51.6 


These  observations  were  taken  hourly  or  bi-hourly,  and  were  com¬ 
puted  to  represent  the  absolute  mean  of  the  daily  thermal  curve. 
They  are  here  taken  from  Vol.  3  of  the  octavo  reports  of  magnetic  and 
meteorological  observations  at  Girard  College,  as  prescribed  by  the 
U.  S.  Senate  in  1847.  The  observations  began  with  June,  1810,  and 
ended  with  June,  1845,  three  months  of  1843  being  repeated  from  the 
original  computations. 

Temperature  Observations  by  Prof.  James  A.  Kirkpatrick,  Central 

High  School. 

Hours  7,  2  and  9.  Reported  to  the  Smithsonian  Institution,  Wash¬ 
ington  and  to  the  Franklin  Institute. 


Latitude  39°  57-J-' ; 

longitude  75° 

;  elevation  55 

i  feet. 

1851 . 

78  6 

74.2 

68  9 

5  .5 

43  5 

30  2= 

1852,  . 

26.5 

33  8 

41  2 

47  3 

64  3 

72.9 

78.0 

74.1 

67.3 

53  9 

42  5 

41.7=54  o 

1853,  . 

33.2 

37.8 

42.8 

53.4 

64.3 

75  3 

76.6 

75  7 

68  5 

53.9 

48.4 

35  3=55  4 

1854 . 

32  9 

34  8 

43  2 

51  4 

65.3 

73  3 

80  3 

76.6 

70.2 

59  1 

46  1 

31  2=55  4 

1855 . 

34.3 

26.7 

38  8 

52.9 

63  8 

71  9 

79.7 

75  0 

70  2 

55  2 

48  3 

37  C=  4.5 

1856,  . 

23  6 

26  7 

33.3 

54.5 

62.7 

77  2 

8o  1 

72.2 

66.2 

53.4 

43  2 

30.1=51  9 

1857 . 

20.9 

39  9 

38  2 

45  4 

61.2 

71  2 

77.3 

75  3 

69  2 

58  2 

45  9 

41  0=53  5 

1858  . 

40  8 

30.1 

40  7 

52  5 

59.3 

77.5 

79  2 

75.0 

67  .\9 

59.5 

42  2 

37. 6=55  2 

1359 . 

30.3 

35.4 

48  l 

50.3 

64  6 

70.8 

76.0 

74  5 

66  2 

52  3 

47.5 

33  0=  .4.2 

1860 . 

33  4 

32.3 

44.7 

49.5 

64.1 

71.7 

76  9 

75.4 

65.8 

56  8 

46.4 

33.3  =54  1 

1861 . 

31.0 

39  5 

42  7 

52  9 

59.4 

73.1 

76.1 

73.2 

67  9 

59.9 

43.9 

36  9  =  54  7 

1862 . 

3L  9 

32  0 

39  2 

49  4 

63.1 

68  7 

75.6 

76.5 

69.0 

58.0 

44  0 

35  f =53.6 

1863 . 

37  2 

34.1 

36  3 

43. 6 

64  6 

69  5 

77  0 

79.5 

65.6 

55  3 

47.1 

34.9=14  i 

1854,  . 

33.2 

35.3 

39  5 

49.6 

67.0 

71.9 

77.6 

79.3 

66  8 

54  2 

45  0 

35.8=54.5 

1865 . 

26  8 

32  4 

46.9 

55  9 

63.4 

77  3 

78.3 

75.9 

74  0 

55  3 

45.2 

37.7=55.8 

1866 . 

30  3 

35  2 

41. i 

55  5 

61.5 

73.7 

80.7 

72.5 

69  7 

58.8 

47.4 

34.3=54.  9 

Isd7 . 

26.3 

39  9 

37  6 

53.1 

58  5 

71.5 

76.1 

74  6 

67.8 

56.7 

47.0 

31  7=53  4 

1868 . 

30.3 

26  6 

40.9 

47.2 

58.3 

71.9 

81.5 

77.5 

67.9 

53  4 

45.9 

32  6=52.3 

1869,  . 

36.7 

37.6 

38  9 

53.1 

60.4 

73.3 

76.3 

75.3 

68.6 

51.6 

41.3 

37.7=54  2 

1870 . 

40  5 

34  8 

37  9 

52  5 

63.8 

76  4 

80.1 

73.1 

70.1 

59.3 

43.9 

36  i.  =36.4 

1871, . 

32.6 

34.3 

47.6 

56.6 

65.2 

73  0 

75.6 

77.2 

63.0 

57.7 

43  1 

32  9=54.9 

1872,  . 

32  3 

33.8 

34  2 

54  0 

67.6 

75  6 

81.1 

79,1 

69.6 

56  6 

44.4 

29  :  =54  9 

1873,  . 

31.5 

32.1 

39  7 

50.6 

62.7 

75.1 

80.7 

73.1 

69.3 

57  5 

40  2 

39  8  =  ^3  8 

1874,  . 

38  7 

35.6 

43.7 

45.7 

63.3 

77.2 

80.0 

76  2 

72.3 

59.7 

43.4 

38.3=56.6 

187  . . 

29. 5 

29.6 

38  6 

49  8 

65.3 

75.0 

79.2 

77.1 

68.6 

57.2 

42  9 

37  9=54.2 

1376,  . 

40.6 

37.2 

40.2 

52  4 

64  5 

7S.3 

83.1 

78.6 

67.8 

54.7 

48  7 

28.7=56.2 

1377, . 

31.7 

40.1 

41  6 

53.4 

64  5 

70  1 

80.5 

79.7 

71.2 

60.9 

50.6 

43.9=57.9 

1878,  . 

36.3 

40  4 

49.6 

59.3 

64  3 

71.3 

SI. 7 

78.0 

72.3 

61.2 

51.3 

3S  3=58  6 

1879 . 

31.9 

33  0 

44  3 

52.0 

67.1 

76  3 

79.9 

76.9 

68.0 

66  0 

511 

41  d  =57.  ti 

1380,  . 

42.8 

43  2 

54  6 

72  5 

77.6 

79.8 

77.3 

71.9 

59.5 

45.5 

31  3=58  5 

1881, . 

29.3 

33.7 

41  4 

61  8 

68.0 

71.4 

80.5 

79.7 

71.0 

64.5 

50.8 

45.  £=.7. 9 

Means  30s  years, . 

32  8 

34.6 

41.2 

51.8 

63.8 

73.8 

78.9 

76.3 

69.1 

57.4 

46.0 

35  C=55  2 

Means  2l£  years, . 

31  8 

34.0 

40.7 

51.7 

63  0 

73.2 

78  1 

75.7 

63.2 

56.3 

45.2 

34.8  =  54  4 

This  record  was  transcribed  and  the  means  computed  by  Prof.  Kirk¬ 
patrick  himself  for  the  writer  to  1872,  inclusive ;  and  the  entiies  to 
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that  date  above,  are  as  given  by  him,  with  the  means  for  21^-  years. 
The  subsequent  years  gave  higher  values,  and  it  is  evident  that  some 
error  of  the  instrument  or  position  affected  the  five  years,  1877  to  1881, 
by  which  they  return  an  average  three  degrees  too  high  in  each  year. 

Mean  Temperatures  at  Philadelphia  Signal  Station. 

Location  at  Chamber  of  Commerce  Building,  Second  street,  1871  to 
1883,  then  removed  to  the  Post  office  Building,  Ninth  street.  Latitude, 


39c  57'; 

longitude, 

75° 

10' 

;  elevation,  54  and  174  feet. 

j. 

F. 

M. 

A. 

M. 

J 

j. 

A. 

S. 

0. 

N. 

D.  Yr. 

Authority. 

1871  .  .  34.9 

36.8 

48  6 

57.1 

65.0 

70.4 

75.4 

76.9 

62  6 

58.5 

40.5 

32.9=54  8 

Report  of  1872,  p.  57. 

1872.  .  .  29  4 

3L  2 

32.1 

51  6 

61.5 

72.7 

7S  6 

75  9 

67  5 

53  3 

41  0 

28  3=52  0 

1873,  .  .  29  0 

29  6 

37  1 

47.5 

59.5 

70.7 

76.4 

72  1 

65  9 

54  7 

33. 3 

38  2=51  5 

1874,  36  7 

33  2 

40  0 

42  5 

59  9 

73  0 

74  7 

71  1 

6S.0 

55  0 

43  1 

35  7=52  6 

Report  of  1875.  p.  221. 

1S75,  25  8 

26  1 

34  9 

45  5 

61.4 

70  5 

74  8 

73  2 

63  9 

53.4 

39  4 

34  3=50  1 

1876,  .  37.4 

34  2 

37  1 

49  1 

fl  5 

73  9 

78  6 

74  3 

63  8 

50  8 

45.0 

25  5=  52  5 

Report  of  1877,  pp.  182,  2t7. 

1877,  .  28  4 

36  9 

38  2 

50  0 

60  7 

71.7 

75  7 

75  5 

66  7 

56  8 

48  0 

40  0=53  9 

1878,  32  6 

36  6 

46  4 

55  6 

60  8 

67  8 

77  3 

73  4 

67  9 

58.1 

44  8 

34  5=54  6 

1879,  29.9 

29  9 

41.3 

49.1 

63  6 

71.7 

75  6 

72  7 

64  4 

61  7 

44  7 

38.3  =53  4 

R-port  of  1880,  p.  405. , 

1880,  -  41  0 

39.1 

39  6 

52.4 

68  8 

73.  S 

74  8 

75  2 

07  7 

54  7 

40.2 

28  5=54.5 

1881,  .  .  26  9 

30.3 

38  5 

48  5 

63  8 

67  1 

75  5 

75  0 

74  8 

60  8 

47  5 

41  7=54  2 

Report  of  1882-3.  p  622. 

1882,  .  .  31  2 

39  6 

43.9 

50  0 

57  3 

72  9 

77.4 

73  9 

69  1 

60  6 

43  8 

35  9=54  6 

Report  of  1833-4,  p  84. 

1883,  .  30  1 

36  6 

37  6 

50.0 

62  4 

73  7 

76.1 

71  9 

64  5 

5>.  3 

47  4 

37  1  =  53. 6 

Report  of  1834-5,  p.  598. 

18S4,  .  29.5 

40  3 

41  5 

4S.7 

61  3 

70  5 

71  8 

72  5 

70  6 

57.2 

43  8 

34  6  =53  5 

Report  of  1885,  p.  418. 

1885,  29  9 

23  4 

30.8 

49  8 

59  6 

70.6 

77  2 

71  8 

63  2 

54  8 

45  0 

33.7=51  2 

1836,  .  .  29  4 

30.9 

40  0 

53  4 

60  9 

68  6 

74  6 

73  2 

69  2 

58  2 

46  5 

31.0=53  0 

1837,  .  .  31  5 

36  1 

36  4 

49  3 

66  7 

70  9 

78  7 

73  0 

64  0 

55  6 

45.3 

36  9=  53.8 

1883,  .  23  0 

18  years. 

34  1 

35  1 

50.7 

6J.6 

72.6 

72.1 

73  6 

63  6 

50  4 

45  8 

35  8=51  9 

means,  31  2 
16  years, 
normals, 

1  8  7  1  - 

33  6 

33  9 

50.0 

61.9 

71  3 

75  4 

73  6 

66.6 

55  9 

43  9 

34.7=53  1 

18t6,  .  31.4 

33  5 

39.2 

49.7 

61.9 

71.4 

76.2 

73  6 

63.8 

58  3 

43  3 

34.5=53.1 

The  figures  above  given  are  as  they  were  in  each  year  originally 
published.  There  are  several  corrections  in  the  revised  tabular  state¬ 
ment  made  by  the  present  officer  in  charge.  But  they  scarcely  affect 
the  means,  and  the  normals  used  by  the  office  for  comparison  of  cur¬ 
rent  differences  or  departures  are  given  to  show  how  close  the  ultimate 
results  are.  The  means  for  the  series  of  sixty-four  years  at  the  Penn¬ 
sylvania  Hospital  differ  very  little  from  these  means  for  eighteen 
years. 

Mean  Temperature  at  Germantown ,  Philadelphia  County ,  Pa. 


Latitude.  40°  03';  longitude,  75°  10';  elevation,  85  feet. 


J. 

F. 

M. 

A. 

M. 

j. 

j. 

A. 

S. 

O. 

N. 

D. 

Yr.  Authority. 

1819,  .  . 

62.7 

76.1 

75.4 

68  9 

52.7 

46.1 

35.7 

=  Reuben  Haines. 

18-0,  .  . 

26.5 

32  0 

39.7 

53.0 

57.7 

63.8 

75  5 

72.0 

66  3 

50.0 

37.2 

28.0= 

=50  6  Darby’s  View  of  U. 

1821,  .  . 

27.0 

33  7 

37  5 

44.0 

60  0 

67.6 

71.0 

71.0 

63.8 

51  5 

39  7 

28  4 

=49.6 

1822,  . 

25  6 

27.2 

42  3 

52.3 

62  0 

71.0 

75.1 

73  5 

64  4 

56.1 

46.3 

33.0 

=52  4 

1823 ,  . 

27.5 

26  0 

35.3 

54  7 

60  4 

69.5 

73.0 

72  0 

63.3 

49  1 

39.5 

34  8= 

=50.5 

1824  .  . 

26.9 

33  8 

39.9 

49.6 

61.8 

69  3 

75.5 

69  6 

64  4 

53.7 

43.2 

30.9= 

=  52.4 

1825,  .  . 

32.3 

34  0 

45  3 

51  5 

61.6 

73.5 

81.2 

73  4 

S3  9 

57  3 

43  0 

33.4= 

=  54.  » 

1826, 

32.0 

35.4 

44.3 

47.2 

68  8 

72  5 

74.0 

79.0 

67.7 

55.3 

42.3 

33.8 

=54  45 

1827,  .  . 

26  6 

37  6 

42.6 

55. 1 

5S  7 

84.9 

75  1 

73  0 

64  0 

55.0 

39  5 

38.0=54. 1 

1828,  . 

36.4 

38  7 

44  5 

47.3 

61.0 

72.2 

73  8 

■  = 

Means, 

30  1 

33: 16 

41.3 

50  5 

61.3 

71.2 

75  0 

73  2 

65.2 

53  5 

41.9 

32. 8; 

-32  43 
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j. 

F. 

M. 

A. 

M 

J. 

J. 

A. 

s. 

O 

N. 

D.  Yr 

1862, 

29.2 

37  2 

48  4 

61.7 

67.6 

73.2 

—  .  . 

Thomas  Meehan.  Reported 

1S63, 

30  4 

33  4 

46.0 

50.4 

42.3 

32  3=  . 

to  Department  of  Agri- 

1864, 

.  . 

74.8 

=  . 

culture  and  publDhed  iu 

1865, 

75  8 

72  1 

70.1 

42  8 

33  6=  . 

agricultural  reports. 

1866, 

27.6 

31  8 

37  7 

52.8 

72  2 

79  1 

70  0 

66.9 

54  6 

45.1 

23  2=  . 

1867', 

23  8 

38.1 

34.1 

60.4 

72  5 

74  4 

73.4 

67  2 

06. 1 

49  9 

28  1  =  . 

1868, 

29.0 

23  0 

38  0 

(46  0) 

70.7 

81  5 

73  6 

65  7 

51  2 

42.2 

28  7= 

1869, 

31  3 

33  2 

36  5 

52  4 

61  6 

73.6 

82  9 

73  7 

67  1 

50  2 

38  0 

34  2=53  1 

1370', 

33  7 

32  9 

35.5 

43  9 

65.3 

75  7 

77  7 

77.1 

68  7 

55  7 

41  l 

33  3  =53  8 

1371, 

29  7 

33  3 

45  4 

57  4 

65. 0 

71  4 

73.7 

75  0 

61  0 

56  2 

37  7 

29  3  =52  9 

1872, 

27  3 

30  6 

31.7 

50.6 

64  4 

72  4 

78.3 

77.1 

67.3 

53  3 

39. 3 

27.0  51  6 

1873, 

28  7 

28  9 

35  4 

47.4 

59.3 

70.9 

76.3 

72  2 

66  7 

55.1 

34  9 

36.4  51.1 

1874, 

35.5 

32  0 

40  l 

41  5 

62.7 

73  0 

76.6 

71  9 

68.7 

55  2 

41  3 

33  3  52  6 

1875, 

25.6 

25  9 

34  7 

71  7 

74.8 

72  6 

64  7 

53  4 

37  9 

33  8  = 

1876, 

37.1 

33.5 

64  4 

74  9 

78.1 

74.7 

63  8 

50  8 

44  6 

24  5= 

1*77, 

27  8 

34  8 

36  2 

49  8 

62  7 

71.3 

75  0 

74.6 

57  0 

43  7 

3S.  1 

187S, 

32.6 

35.3 

44.3 

54  5 

53  8 

69  6 

77  9 

75  2 

70  0 

56  2 

41.6 

32  1=  54.0 

1879, 

27  6 

28  4 

39.5 

48.1 

64  0 

71  5 

75  3 

72  1 

66  2 

60  6 

42  9 

37.4  52.8 

1880, 

39  6 

37  7 

38  3 

52  3 

63  6 

72.2 

74  4 

72  0 

66  9 

54.4 

39  0 

26  4=53  5 

1381, 

25  8 

30  0 

37.5 

48  4 

65  1 

66  8 

75  7 

75  4 

75.2 

61  1 

46.4 

40  1  -  54. 0 

1.-82, 

30  9 

37  5 

42  4 

47  9 

53  2 

71.6 

76  6 

74  2 

69  0 

59  4 

41  2 

32  8  =  53  3 

1383, 

27.0 

33  8 

35  2 

.  . 

60  8 

73  0 

75  0 

71  0 

65.2 

53  2 

43  4 

31.1  = 

1884, 

23  2 

35  9 

36  1 

45  6 

60  2 

70  0 

71  3 

68.8 

71,9 

55.2 

41  3 

32  6=51  0 

1885, 

27  0 

20.6 

28  5 

49.6 

56.7 

69  0 

76  0 

72  6 

65.5 

53  4 

43  0 

33  8  =  49  7 

183S, 

25.6 

28  7 

32.0 

53  5 

59  8 

67  4 

73  8 

73  6 

68.8 

58  1 

45  4 

28  6  ‘  57  2 

1387, 

27.6 

33  2 

23  7 

48.2 

67  2 

71.2 

79  5 

71  6 

63  0 

53.8 

42.1 

32.6=51  1 

• 

Means, 

29  4 

31  2 

36.2 

48.5 

62.2 

71  4 

76  4 

73  3 

67  3 

55.0 

42  0 

32  1  =  52.0 

CENTRAL  AND  SOUTHERN  PENNSYLVANIA. 

The  large  area  of  the  State  south  and  east  of  the  mountains,  and 
lying  at  a  general  level  not  greatly  elevated,  with  drainage  toward 
the  Atlantic,  is  represented  by  twelve  considerable  periods  of  obser¬ 
vations,  in  addition  to  the  fifteen  periods  within  the  limits  of  Philadel¬ 
phia  county;  these  stations  are  most  of  them  of  long  periods,  averag¬ 
ing  25  years  each,  and  if  observed  with  reasonable  accuracy  they 
should  fix  the  general  results  very  closely.  Beginning  with  the  most 
northern  the  following  comparison  of  the  monthly  means  in  each  case 
is  first  given : 


j. 

F 

M. 

A 

M. 

J. 

J. 

A. 

s. 

o. 

N 

D. 

Yr 

N.  Whitehall,  27  years, . 

5 

29 

7 

36  5 

43 

5 

61.6 

71 

0 

75 

0 

72  2 

64 

8 

52  8 

39. 

9 

30  6 

=  50  8 

Morrisville,  68  years, . 

6 

29 

7 

38  5 

50 

7 

62.4 

71 

0 

74. 

8 

72  0 

65 

4 

53  6 

42. 

6 

31. 3 

=  51  9 

Falslngston,  26  years, . 

l 

31 

7 

38  L 

49 

5 

60  9 

70 

0 

74 

6 

72  1 

65 

8 

54  4 

42 

6 

33.2 

=  52.0 

Reading,  11,  years, . 

0 

32 

0 

39  5 

51. 

5 

61.7 

71 

6 

76 

4 

73  5 

66 

1 

54  5 

43 

5 

33  7= 

=52.8 

Haverforj  College,  11  years, 

...  30 

2 

33 

1 

37  4 

49. 

0 

60  8 

70. 

4 

74 

5 

73  4 

67. 

2 

54.9 

41. 

7 

34.5 

=52.4 

■WestChester,  34  vears, 

7 

31, 

,5 

37  3 

48 

7 

59  9 

69 

1 

74 

0 

71.5 

64 

3 

53  9 

42 

4 

32  9 

=51.3 

Pocopson,  21  years,  . 

0 

30 

8 

38.0 

49 

5 

60.6 

71 

0 

76 

2 

74.1 

66 

0 

53  4 

42 

2 

32. 1  = 

51  9 

Chromedale,  10  years,  .  .  . 

8 

31 

6 

38  6 

47 

8 

59  4 

69 

5 

74 

3 

70  5 

63 

8 

53  1 

43 

3 

33  5 

=51. 3 

Mount  Joy,  J65  years, . 

.  .  31 

1 

32 

3 

40.3 

52 

0 

63  3 

73 

1 

77 

5 

74  5 

66 

9 

54  8 

43 

3 

33  4 

=  53.4 

Harrisburg,  33  years, . 

.  .  .  31 

9 

32 

1 

40.0 

52 

1 

60  S 

74 

1 

77 

9 

75.5 

67 

5 

51  4 

40. 

8 

33  8 

53.1 

Carlisle,  40  years, . 

0 

29 

9 

37.8 

50. 

2 

61  8 

71 

8 

76 

2 

73.8 

64 

4 

52  6 

40 

8 

30.5  = 

=51.4 

Gettysburg,  25  years,  . 

8 

30 

7 

38  9 

49 

9 

60.8 

69 

X 

73 

8 

71  3 

63 

4 

50.2 

40 

0 

31  1= 

=  50.3 

Cbambersburg,  11  years,  .... 

5 

32 

1 

37.4 

50 

0 

6! .  1 

69 

5 

75 

4 

72.1 

65 

3 

50.2 

41 

5 

34  0= 

=51.4 

Philadelphia,  64  years, . 

6 

33 

2 

40  4 

51. 

6 

63  3 

71 

9 

76 

3 

74  4 

66 

7 

55. 5 

44 

4 

34.7- 

=53  7 

The  close  resemblance  these  summaries  bear  to  each  other  is  strong 
confirmation  of  the  general  care  and  accuracy  with  which  they  were 
taken.  The  curve  of  temperatures  among  the  months  is  practically 
the  same  in  each  case,  althougn  one  or  two,  as  Mount  Joy  and  Harris- 
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burg,  appear  to  show  an  excess  of  heat  in  the  summer  months.  The 
record  for  Philadelphia  taken  at  the  Pennsylvania  Hospital,  is  notice¬ 
ably  warmer  in  the  cool  months,  especially  due  to  local  influences,  to 
the  extent  of  perhaps  two  degrees.  The  normal  temperature  of  the 
latitude  is  52°. 

Mean  Temperatures  at  Morrisville ,  Bucks  County,  Pa. 
Latitude,  40°  13';  longitude,  74°  52';  elevation,  30  feet. 

J.  F.  M.  A.  M.  ,T.  -T.  A.  S.  O.  N.  T).  Yr.  Authority. 

1730,  ........  44  0  32  0  38.0  50  0  56  0  70.0  78  0  74.0  66  0  50.0  40.0  30  0  =52  0  Charles  Pierce. 

1791. .  30.0  38.0  40.0  54  0  58  0  74  0  80  0  75.0  64  0  52.0  41  0  32.0  =53.2 

U92, .  32.0  30.0  37.0  52  0  58  0  72.C  77.0  77.0  63  0  50.0  40  0  30  0  51  5 

1792 .  40  0  32.0  34  0  46.0  6  2  0  76.0  81.0  74.0  70  0  64  0  38  0  39.0  =53  8 

1794, .  32.0  36  0  35  0  44  0  66  0  70.0  7.3  8  71.0  62  0  50  0  40.0  31.0  50. 1 

1795  .  30  0  30  0  34  0  50.0  68.0  70  0  78  0  70  0  64  0  52.0  41.0  30.0  =  51  4 

1796  .  30.0  23  0  38  0  43  0  64  0  72  0  75.0  72  0  63.0  50  0  43  0  32.0  =  51  7 

1797,  .  . .  28  0  26  0  36  0  46.0  64.0  73.0  76  0  74  0  66  0  55  0  40  0  30  0=  51  2 

1798,  .......  28.0  23  0  34  0  44  0  65  0  74  0  80  0  77.0  69.0  55  0  40.0  29  0  =  51.7 

1799 .  30.0  29  0  35  0  45  0  68.0  71.0  73.0  71  0  66  0  54  0  42  0  29  0=51.1 

1800,  .  28  0  27.0  36.0  47  0  70  0  72.0  74.0  72.0  68  0  52  0  41  0  30  0  =  51  4 

1801,  .  34  0  28.0  36.0  54  0  66  0  70  0  72.0  70.0  64  0  53  0  43.0  34.0=52  0 

1802  .  38.0  34  0  40  0  52.0  71  0  73.0  74  0  72.0  66  0  54  0  44  0  28  0  =53.8 

1803  .  92.0  28.0  40  0  54  0  60  0  69  0  72.0  70  0  65.0  56  0  46  0  30.0=  51.8 

1804,  .  28  0  28.0  38  0  50.0  62.0  67.0  70  0  69.0  70  0  55  0  44.0  34  0  =  51.2 

1805,  .  29.0  29.0  40  0  52  0  63  0  71.0  73  0  70  0  66  0  52  0  44  0  30.0  =  51.6 

1808, .  30  0  28  0  38.0  47.0  67  0  70  0  73  0  69  0  64.0  55.0  45  0  32.0=51.5 

1807 .  28.0  23  0  39  0  49  0  65.0  72.0  74  0  71  0  66  0  56  0  44  0  32.0  =  52.0 

1898, .  34  0  2S  0  37  0  54  0  62  0  74.0  75.0  73  0  66  0  56  0  43.0  34  0  -  52.8 

1809 .  30  0  28.0  39  0  53.0  60  0  72  0  73.0  71.0  64  0  54  0  44.0  26  0=  51  2 


Means,  20  years,  .  31  7  29  9  37  3  49.6  63  8  71.6  75  1  72.1  65  8  53  7  42  2  30  6  =  52.0 

18'° . 36  0  27.0  37  0  48  0  58.0  70.0  72  0  69  0  66  0  56.0  45  0  28  0  =51.0 

1811,  •  •  . .  32.0  26  0  40  0  50.0  62.0  72.0  74.0  73.0  68.0  55.0  43  0  30.0=52.1 

1812,  ........  28  0  27.0  37.0  48  0  60.0  7C  0  73  0  71  0  67.0  56  0  47.0  28  0  =51.0 

131? .  29.0  27.0  39  0  49.0  59  0  69.0  72.0  70  0  66  0  54.0  44  0  28  0=50.5 

18*4 .  28  0  28.0  38  0  48  0  62.0  71.0  73  0  70.0  64.0  55.0  45.0  30.0=51.0 

1315 .  26  0  24.0  38  0  52.0  64.0  73  0  74.0  72  0  67.0  57.0  42.0  26  0  =  51.3 

1816,  .  32  0  28.0  36.0  47.0  57.0  64  0  68  0  66  0  62  0  52  0  41.0  32.0  =48  8 

1817,  ........  34  0  26.0  40.0  53  0  65.0  74  0  74  0  72.0  64  0  54  0  45.0  31.1=52.7 

18|8 . .  .  34  0  25  0  37  0  54.0  62  0  74  0  75  0  73.0  66  0  56.0  43,0  34.0=  52.8 

1819,  30.0  28  0  39.0  53.0  60  0  72  0  73  0  71  0  64.0  54  0  44  0  26  0=51.2 

1820,  .  . .  26.0  30  0  38.0  54.0  62.0  73.0  74.0  70.0  84  0  56  0  4  5  0  28  0  =  51  7 

1821,  .  25.0  32.0  37.0  53  0  65  0  72  0  74  0  73.0  65  0  55  0  41  0  26  0=51.5 

1822,  ........  29  0  27.0  36.0  52.0  70.0  75  0  80.0  76  0  65  0  53  0  42  0  30.0  =53  2 

1823,  .  34  0  34.0  40  0  51.0  64  0  71.0  74.0  70  0  65  0  55.0  46  0  36.0=53  5 

1824 .  32  0  31  0  39.0  54  0  67  0  73  0  75.0  71  0  66  0  54  0  44  0  34.0=53  6 

1825,  .  34  0  32  0  40  0  55  0  62  0  75.0  80.0  72.0  64  0  56  0  44  0  34.0=  54  0 

1826,  .  28  0  26  0  38.0  58  0  71  0  73.0  75.0  72  0  65  0  52  0  43  0  37  8=53  0 

1827  .  28  0  27  0  36  0  50  0  62.0  71  0  75.0  70  0  61  0  48  0  39.0  36  0=50  3 

1828  .  39  0  40  0  42  0  56  0  65  0  77.0  80.0  76.0  65  0  56  0  42.0  38  0  =56  3 

1829  .  29  0  27.0  38  0  55  0  64.0  73.0  75.0  75  0  66.0  5S.0  44  0  34  0=53.0 


Means,  20  years,  .  30  6  28.9  38  3  51  9  63  2  72.1  74.5  7*  7  65  3  54.3  43.4  31  3=52  1 

1889,  .  28  0  25  0  40  0  54  0  64  0  72  0  80.0  75  0  65  0  54  0  40  0  32.0=52.5 

1831, .  26  0  26  0  39  0  53  0  65  0  77.0  78  0  76.0  68  0  55.0  42  0  30  0=53  0 

1832  .  25.0  27.0  34.0  55  0  62.0  71  0  78  0  74  0  66  0  57.0  28.0  25  0=50.2 

1833  .  30  0  30.0  39.0  54  0  63  0  65.0  77  0  74  0  67.0  56  0  44  0  32  0=52  6 

1834,  .  29.0  29.0  38  0  53  0  64  0  69.0  77  0  73  0  65.0  56.0  43.0  33  0=52.4 

1835,  .  28  0  28  0  38  0  56  0  64  0  71  0  76  0  72  0  66  0  54.0  44  0  28  0=52.2 

1836,  .  28  0  24  0  35  0  50  0  63  0  67  0  76  0  70  0  67  0  49  0  41  0  33  0  =50  2 

1837,  .  28  0  33  0  39  0  50  0  61  0  69.0  78.0  75  0  64  0  54  0  45  0  32  0=52  3 
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1838 .  38  0  24  0  41  0  47.0  58  0  75.0  81.0  77.0  67.0  50.0  40.0  29  0  =52  8 

I839’ .  30  0  33  0  41.0  54.0  62  0  66  0  74  0  70  O'  64  0  56  0  40.0  34.0  =52  0 

1840, .  24.0  39  0  44.0  55  0  61  0  69  0  74  0  74.0  60  0  54  0  43  0  31.0  =  52  3 

•  i84l’ .  33  0  29  0  40  0  47  0  58  0  73  0  75  0  71.0  67.0  50  0  42  0  35  0  =51  7 

1842,  .  34  0  38  0  47.0  53  0  60  0  68.0  74.0  72  0  64  0  53  0  33  0  32  0  =  52.8 

1843,  ........  38  0  27.0  30  0  50.0  58  0  72  0  74  0  75  0  68  0  52.0  41  0  34  0  =51.6 

1844,  .  .  2  0  32  0  42  0  56. 0  65  0  70  0  74.0  73  0  66  0  53.0  44  0  35  0=53.1 

1845,  .  33  0  35  0  44  0  59  0  54.0  72  0  76  0  74  0  65.0  56  0  46  0  29  0  =53  9 

1846,  .  33  5  28.0  42.0  52  5  62.0  69.4  74.0  75  0  69  5  55  0  46  0  35  O.^.  5 


Means,  17  years,  .  30.4  29  6  39.6  52  5  62  0  70.3  76.2  73.5  65.8  53.8  41.5  31. 7-— 52  3 

1849,  .  26.3  21  1  41.7  48  5  56  3  70.4  72  3  71  4  63.2  53  0  49.0  32  4  =50.8 

1850,  .  33.8  34  7  38  5  46.3  56.5  69  5  72  0  69  7  65  0  53.7  48.3  33  4  =51.S 

1851,  .  33.1  37.1  40.7  48  6  59.5  67.0  72  1  67.5  64  5  55  0  40  5  25.0  =50  9 

1852,  .  24  3  31.4  37.0  43  9  59.3  67.4  72.0  68  1  62  0  53.0  44.5  33  0  =50  0 

1853,  .  29  6  34  8  40  3  49.0  61  6  70  6  72  0  71  7  65.5  51.6  43.8  31  7=51  7 

1854,  29.1  31.2  39  0  47.8  62  2  68.7  75.0  71.7  66  0  55.5  42.7  23  0  =51.4 

1855 .  31  9  24  9  36.2  49  1  59  7  67.4  74  2  69.7  64  7  50  6  44  2  33  4  =  50.5 

1856,  .  21  6  24  6  31  5  50.9  57  4  70  8  75  2  70.6  64.2  51.7  42  4  30'6=49  3 

1857,  .  18.9  36.7  35  5  43  1  57.7  66  2  71.5  70  0  63.5  52  5  42  3  37  5  =49.6 

1858,  .  37.0  25  8  36.7  49  8  56.7  74  4  75.1  70  8  64  0  55  9  33.0  33.8  =51  5 

1859,  .  30  4  33  4  44  6  47.4  61  0  66.9  71.5  70.3  62.1  47  9  42  6  29  3  =50  6 


Means,  11  years,  .  29.0  30  9  38.3  47.7  58.9  69.0  73.0  70  1  64.0  52.8  43.5  32  1=50.8 

General  mean-,  68 

years,  .  .  .  30.6  29  7  38  5  50.7  62  4  71.0  74.8  72  0  55.4  53  6  42.6  31,3=51.9 

General  means,  833 

years, .  30.4  30  2  33.4  50.4  62.0  70.7  74.7  72.1  65  6  53  8  42  6  31.8  =51.9 

Highest, .  44  0  40  0  47  0  56  0  70  0  77.3  81.0  77.0  74.0  64  0  49  0  41.4=56.3 

Lowest, .  18  9  24  0  32.3  43.1  56  0  61  6  63.0  66.0  60.6  46.0  28  0  25.0=43.8 

Range,  .  25  1  16.0  14  7  12  9  14  0  15  7  13  0  11.0  13.4  18.0  21.0  16.4=  7  5 


This  extended  period  of  observation  was  taken  by  Charles  Pierce, 
personally,  for  nearly  the  entire  period,  and  it  bears  internal  evidence 
that  it  was  very  carefully  taken,  and  that  it  can  be  relied  upon  as 
affording  a  very  close  approximation  to  the  true  mean  for  each  part 
of  the  period.  There  are  no  facts  to  be  found  explanatory  of  the  per¬ 
sonal  circumstances,  none  giving  definitely  the  hours  of  observation, 
except  that  they  are  supposed  to  be  the  daily  extremes  for  the  earlier 
portion,  and  7.  2  and  9  for  that  from  1825,  or  about  that  time.  In 
1860  the  regular  succession  was  transferred  to  Fallsington,  4  miles 
south-west  of  Morrisville,  where  the  record  was  kept  by  Ebenezer 
Hance,  in  general  conformity  to  the  Smithsonian  method,  and  re¬ 
ported  to  the  Agricultural  Department  for  the  years  1865  to  1871,  as 
was  then  the  regulation.  The  last  ten  years  were  taken  by  Mahlon 
Gillingham,  and  reported  to  the  signal  office  at  Washington. 

Mean  Temperature  at  Fallsinyton ,  four  miles  south-west  of  Morris- 

ville ,  Bucks  county. 


Latitude,  40°  12' ;  longitude,  74°  48' ;  elevation,  80  feet. 


Yr. 

j. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

S. 

O. 

X. 

D. 

A. 

I860,  .  , 

,  .  29.7 

28.7 

40.0 

45.7 

60.3 

67.9 

73  3 

72 

3 

62.6 

54.9 

44  7 

30  6 

-50  8  Ebenezer  Hance. 

1861,  .  . 

.  .  29  8 

36.9 

39  8 

50.2 

56.0 

69.1 

71.8 

70. 

1 

65.4 

57.7 

42  3 

35  1  = 

=52  0 

1862,  .  , 

.  .  30.5 

30.5 

38.0 

47.9 

60.6 

65.9 

71.7 

72 

8 

66.4 

55.7 

42.2 

34  0  = 

=51  3 

1863,  . 

.  .  36.1 

32.7 

35.3 

47.6 

61.4 

66.0 

73  3 

74 

4 

61.5 

53.5 

44.7 

33  1- 

=51.6 
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Yr. 

j. 

F 

M. 

A 

M 

•T. 

J. 

A. 

s. 

o 

N. 

D. 

A. 

1834.  .  .  . 

30  0 

33  9 

37.8 

48  3 

65.7 

687 

75.0 

75  0 

63  7 

52.3 

43.5 

35  0= 

=52.4 

From  Agricultural  Re- 

1865,  .  . 

25  0 

30  7 

45.7 

54  0 

62  0 

73  3 

72  7 

71  7 

70.9 

52.0 

43.7 

35.7- 

=53.0 

ports. 

1866,  .  .  . 

30  0 

33  3 

39  3 

52  0 

59  0 

69.5 

77.0 

69  0 

66  7 

54.7 

46.0 

32  3= 

=52  4 

1867,  .  .  . 

23  7 

38  3 

39.5 

52.0 

58  7 

69.0 

71.9 

71  0 

64  5 

55.0 

44  7 

29.0= 

=51.6 

1S63,  .  .  . 

27  0 

23  7 

36.3 

46.  C 

57.3 

68  1 

78  0 

74  0 

66  0 

51  7 

43.3 

29.7= 

=.50.4 

1869,  .  .  . 

34  0 

35  0 

37.0 

48.7 

59  7 

70  0 

73  0 

74  0 

66  3 

49.7 

39  0 

35  0^ 

=51.7 

1870,  .  .  . 

37  0 

33  0 

36  0 

51.0 

63  3 

74  7 

77.0 

76  0 

71  0 

57  0 

44  5 

33.0= 

=54  3 

1871,  .  .  . 

30  0 

31  0 

45  0 

53  0 

63  0 

71.0 

72.0 

73  0 

60  6 

55  3 

42  3 

29  6= 

-52  1 

1872,  .  .  . 

29.4 

31.4 

32  3 

51.7 

65  7 

73  1 

78.1 

76  1 

67  0 

54  2 

40  1 

27.3  = 

-52.2 

1873,  .  .  . 

28  4 

29.2 

36  2 

48  7 

30  7 

61.6 

77  2 

72-3 

66  4 

54  8 

37.9 

38  0  = 

=51  8 

1874,  .  .  . 

36  4 

32  0 

40.0 

43.7 

81  7 

71  7 

75  3 

73  0 

70  0 

56  3 

43.0 

35  3 

=53  2 

1875,  .  .  . 

26  6 

26.7 

35  3 

47.7 

64  3 

76  7 

76  0 

70.4 

65  3 

55  0 

40.0 

37.5= 

=51.8 

1876,  .  .  . 

39  8 

35.0 

39  4 

1878,  .  .  . 

43  8 

33.2 

Malilon  Gillingham. 

1379,  .  .  . 

26  9 

29  0 

39  8 

45.1 

63.2 

77  3 

75  0 

69  8 

62  8 

59  5 

40  0 

37  5  = 

=52.1 

1880,  .  .  . 

39.8 

37.3 

38  3 

52  3 

68  2 

72  7 

77.8 

72  1 

65.2 

50  4 

38  8 

26.9= 

=53.3 

1881,  .  .  . 

25  4 

29.8 

39.0 

48  5 

64  3 

67  1 

75  9 

74  4 

74  0 

59.6 

46  4 

41.4- 

=53  8 

1882,  .  .  , 

30  2 

35  0 

42.0 

49.2 

56.3 

70  6 

75  5 

72.6 

67.6 

59.0 

40.8 

32.0= 

=52  5 

1883,  .  .  . 

27.6 

32  5 

34.9 

48  4 

53  0 

72  4 

74  6 

68.0 

63  3 

53.5 

44.3 

33  3  = 

=50.5 

1884,  .  .  . 

26  1 

37.1 

39  4 

49.5 

fl  2 

70.5 

71.9 

71  9 

69.6 

54.6 

40.6 

33.0= 

=52  1 

1885,  .  .  . 

28  6 

21.1 

29.1 

48.7 

57  2 

68  8 

74.1 

69  2 

61.7 

51.6 

43.2 

34  4= 

=49.0 

1886.  .  .  . 

25  8 

27  8 

37  0 

51  2 

58  2 

66  0 

71  8 

69  4 

68  2 

53  6 

42  1 

26  4= 

=49  7 

1887,  .  .  . 

27  3 

33  7 

34  9 

47.4 

63.4 

68  5 

76  2 

69  0 

60  2 

50  9 

Mear  8,  26 

years,  . 

30.1 

31  7 

38.1 

49  5 

60  9 

70  0 

74  6 

72  1 

65  8 

54  4 

42  6 

33  2- 

=52  0 

The  observations  taken  by  Ebenezer  Hance,  from  1859  to  1876,  are 
in  regular  continuation  of  the  the  long  series  by  Charles  Pierce,  and 
the  change  of  localily  was  only  by  removing  four  miles  south-west, 
from  Mountville  to  Fallsington.  Soon  after  the  discontinuance  of  Mr. 
Pierce,  in  1876,  Mahlon  Gillingham  began  a  record  in  October,  1878, 
which  was  sent  to  the  United  States  signal  office  until  his  death  in 
November,  1887.  The  mean  for  the  year  appears  to  be  well  estab¬ 
lished  by  the  entire  91  years  covered  by  all  the  observations  at  52°. 
and  the  means  for  each  month  must  be  very  near  to  certain  deter¬ 
mination. 


Mean  Temperatures  at  North  Whitehall  and  Egypt ,  Lehigh  County , 
Egypt  being  four  miles  east  of  south-east  of  North  Whitehall. 


Latitude,  40°  40'  ;  longitude,  75°  32' ;  elevation,  400-450  feet. 


J. 

F. 

M. 

A. 

M. 

.1. 

,T. 

A. 

s. 

O. 

N. 

D  Yr. 

Authority. 

1956, 

19  9 

23  2 

2S.7 

49  5 

56  5 

67  4 

74  8 

68.9 

64  0 

50.1 

41  4 

29.4-47  8 

Erl  ward  Rohler 

1*57, 

18  3 

35.2 

34.7 

41  4 

57.3 

65  4 

72.9 

70  9 

62  7 

52.7 

4L.3 

36.4=49  1 

ob  erver  in 

1858, 

35  5 

25.8 

37.4 

49  3 

56  4 

72  8 

75  5 

70  7 

62  9 

56  l 

38  2 

32  4  =  51.1 

Smiths  nian 

1859, 

29  9 

32  6 

43.9 

47.3 

62  S 

66  4 

71  5 

70  3 

61  7 

48  8 

42.6 

28.1=50.5 

Quarto  and  Ag- 

1860, 

24  4 

27.6 

40  3 

45.4 

61  2 

67  4 

72  0 

71  7 

61.7 

54  7 

44.0 

29  1=50.4 

rieultural  Re- 

1861, 

27.9 

33  3 

38  3 

49.6 

53.4 

68  9 

71.6 

71  4 

64.5 

56  8 

40  6 

34  8=51.1 

ports. 

1862, 

29.8 

28.9 

35  1 

46.7 

60.0 

64  4 

71  5 

71.5 

66  3 

53.6 

40  1 

32  8=50.1 

1863, 

32  0 

30.2 

30.8 

47  0 

62  3 

63  1 

73  3 

73.8 

GO  0 

51.9 

43.0 

31.3=50  2 

18b4, 

28.6 

31  8 

36.6 

48.4 

66  6 

66  6 

73.2 

74  6 

61.1 

50  5 

41  6 

31.9—51  9 

1865, 

21.7 

28  2 

43  3 

53  0 

60  8 

72  6 

71  7 

69  6 

63.1 

49.6 

41.3 

32  7=51. 1 

1866, 

25  6 

29.5 

35  2 

51  8 

55.3 

67  8 

75  2 

65  2 

64  1 

53.1 

41.9 

28.5=43.5 

1867, 

21.2 

34  7 

34  6 

49  7 

54  4 

67  6 

71  5 

70  5 

63  2 

52.1 

42  4 

27.3=49.1 

1868, 

24  4 

21  5 

36  5 

43  5 

57.1 

67  8 

77  5 

72  7 

63  4 

48  2 

42.0 

27. 9=43  5 

1869, 

32  1 

32  3 

34  1 

49.2 

57.8 

68  2 

71  7 

71  0 

64  5 

48.5 

37.2 

32  9=50.0 

1870, 

34  7 

30.4 

33  3 

51.4 

63  3 

74.0 

78.1 

74.1 

67.1 

54  5 

46  5 

31.5=52  8 

17  years 

means, 

27  3 

29  6 

36.4 

48.7 

60  6 

79  6 

74  9 

71.8 

64.7 

52  3 

40.1 

30  4=50.6 
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1871, .  27  7  29  8  42  9  52  1  61.7  69  6  71  6  74  5  60  1  52.5  37  6  27  1=50  6 

1872  .  27  4  30  6  50.0  63  6  71.6  77  0  75.6  65  9  50  4  37  S 

1873  .  24.8  26.9  33  1  45.8  58  4  69.9  75.3  71.0  64  0  51  2  34  3  33  3-49  0 

1874  .  30.5  37.1  40  2  59  6  71  5  73.5  69  5  67  2  52  2  39  1  30  1= 

1875  . .  22.1  19  4  30.1  42  4  61.7  69  8  74.1  71.8  62.8  50.2  36  6  31  5-  47.7 

1876,  .  ...  32.9  31  6  34.2  44  0  60  9  73.5  7  7  5  43  9  43  2  22.2=  . 

1817 .  24  6  33.8  34  1  50.1  60  8  72.2  75.9  63  3  56  2  44  0  39  0  = 

1873,  .  30  6  34.6  45.9  57  2  60  5  67  9  76  7  73  6  67.1  55  8  42  7  31  7=53  7 

1879,  .......  24  0  26.2  33  6  43  4  63  9  71  3  75  9  71  7  63  0  60  6  42.1  35  0=51.7 

1380 . A  .  37  4  34  9  37.7  51.3  70.1  74  2  74  9  75.2  67.7  54  0  37  4  27.2=  53  5 

1881,  .  24  7  29. 1  38  4  43  7  .  .  =  .  . 


10  years’ means,  .  27.6  29  7  36.6  48.2  62.1  71.1  75  2  72  8  64.9  53.2  39  5  30.8=51.0 

25-27  yrs’.  means,  27  5  29.7  36  5  43  5  61  6  71  0  75.0  72  2  64  8  52.8  39  9  30.6=50  8 

Highest,  ....  37  4  35  2  45.9  57.2  70.1  74  2  78  1  75.2  67.2  60.6  44.0  39  0  =  53  7 

Lowest .  18.3  19.4  28.7  41.4  54  4  64.4  71.5  68  9  60  0  43.2  34  3  22.2-47.7 


Range, .  19.1  15.8  17.2  15  8  15.7  9.8  6.8  6.3  7.2  12.4  9.7  16.8  6.0 


Mean  Temperatures  at  Reading ,  Berks  county. 


Latitude  40° 

19' 

;  Ion 

gitude  75° 

56'; 

elevations  269  feet. 

Yr. 

j. 

F. 

M. 

A. 

M. 

•  J. 

J. 

A. 

s. 

O. 

N. 

D.  Yr.  Authority. 

1866,  .  . 

68.1 

68  1 

65  3 

54  0 

45  1 

31.6=  J.  Heyl  Raser 

1867,  .  .  . 

24  4 

37  1 

36  7 

53.0 

57  3 

71.1 

73.9 

72.0 

64  3 

53  6 

45  2 

29  4=  1  5 

1868,  .  . 

26  9 

34  3 

39.1 

46.8 

58  7 

70.5 

79.6 

70.1 

63.6 

51.5 

43.9 

29  8=50  .7 

1869,  .  .  . 

35.0 

35.8 

38.3 

52  5 

58  4 

68.8 

72.6 

73  0 

65.8 

49.3 

40.4 

36  3=52  2 

1870,  . 

39.1 

34  0 

37.6 

53  8 

63  3 

74  0 

77  1 

74  4 

67.3 

56  9 

45  9 

36  1  =  55  0 

1871,  .  . 

32.2 

33  8 

47.4 

56  5 

64  1 

70  8 

72  7 

75  5 

66  8 

56.9 

42  6 

32  2  =53  9 

1872,  .  .  . 

31.9 

?3.5 

34.8 

54  2 

65.7 

73  3 

7S  4 

75.9 

67  2 

54.8 

41.9 

29  2  =53  4 

1873,  .  . 

28  9 

30.6 

37.3 

50  3 

61  9 

73.4 

76  7 

71  9 

65  4 

54  6 

39  0 

38  5  =  52  4 

1874,  .  .  . 

37.7 

74.6 

41.  S 

44  9 

63.0 

74  7 

75  9 

71  8 

68  7 

55  4 

44.5 

35.1=54  0 

1875,  .  . 

27.1 

25.7 

38  4 

47  4 

63  9 

72.3 

75  6 

72  3 

63.9 

53.2 

=  . 

1377,  .  .  . 

66  5 

56.9 

45  7 

40  3= 

1878,  .  . 

31  4 

35.7 

46  3 

56  4 

60.7 

67.5 

78.3 

73.7 

68  1 

57  1 

44.0 

31  7=54  2 

1879,  .  .  . 

25  9 

28.4 

39.8 

Means, 

31.0 

32.0 

39  5 

51.5 

61  7 

71  6 

76.4 

73  5 

66.1 

54  5 

43  5 

33.7  =  52  8 

Mean  Temperatures  at  Uaverford  College ,  Delaware  county. 


Latitude  40°;  longitude  75°  21';  elevation  400  feet. 


Yr. 

j. 

F. 

M. 

A. 

M. 

J. 

■J. 

A. 

S. 

O 

N 

D.  Yr. 

Authority. 

1854, 

33.6 

36.2 

42  1 

50  6 

63  9 

70.2 

76  2 

73  3 

69.6 

53  4 

43.5 

30  2=53.8 

Dr.  Paul  Swift. 

1355, 

33  7 

25  9 

37.4 

51.7 

61.7 

69.8 

77.6 

72  0 

68  0 

53.4 

46  8 

36  3=51  9 

1856, 

23  3 

26  7 

33  4 

53  3 

60.1 

75.1 

78  6 

71.7 

67  4 

55  1 

45.4 

32  5  -51  9 

1857, 

22.1 

41  4 

38.8 

44.7 

60.2 

68  9 

75  0 

75  2 

67.0 

54.2 

45.1 

40  9=52  6 

1858, 

40.1 

27.9 

39  3 

51.8 

58  5 

75.6 

77  1 

73.4 

66.0 

57.5 

41.4 

37.2=53.8 

1859, 

34  5 

36  0 

45.3 

50  3 

64.3 

68.2 

74  0 

73.5 

65.1 

51  4 

45.9 

31.3  =  53  3 

I860, 

70  9 

55  6 

44  8 

29  8= 

1861, 

23  9 

38.9 

41  8 

51.2 

57  7 

71  7 

76.6 

74  7 

68  0 

56  7 

42.1 

34.1=53.6 

1S62, 

29.3 

32  6 

37  6 

48.8 

62  6 

68.9 

75  5 

77  0 

67.1 

53  1 

43.6 

36.0  -  53.1 

1863. 

36  5 

44.7 

35.4 

47  4 

63.6 

67.4 

1883, 

29  7 

33  9 

60.6 

50.8 

41.6 

34  2=  . 

Haverford 

1884, 

22.3 

34.6 

35.6 

45  4 

59  2 

69.4 

70  8 

70  2 

67.0 

54  2 

40.0 

27.5=  .  . 

College  Obs’y 

1885, 

27  2 

22.2 

28.6 

43  3 

56.9 

69.4 

Means, 

30  2 

33.1 

37.4 

49.0 

60.8 

70.4 

74.5 

73  4 

67.2 

54.9 

43.7 

34.5-  52.4 

138  A, 


Annual  Report  of  the 


[No.  5, 


Mean  Temperatures  at  West  Chester ,  Chester  county. 
Latitude,  39°  57^';  longitude,  75°  25';  elevation,  461  feet. 


Yr.  J.  F.  M.  A.  M.  .T.  .T.  A.  S  ON.  r>.  Yr.  Authority 

1855  .  30  9  32  3  38  9  48  7  6X  2  64  2  76  3  70  9  66  1  56  1  46  6  35  7=52.3  Dr.  Jesse  C.  Green. 

1856  .  22  0  24  9  31  3  52  1  58  3  71  2  75.5  69  6  64.7  53  8  41  1  31.5=49.9 

1857,  .  20. 3  39.4  36  4  43  0  60.1  66  9  73  3  71.8  64  6  53  8  42  8  39  1=51.0 

1858,  .  38  7  28  0  37  6  50.3  57.3  73  1  75.0  70.9  61.9  57.0  39  8  36.0=51  9 

1859  .  32.9  35  1  44.3  47.0  60.9  65  0  72.0  69  7  61.8  58.1  45.7  32.0  -515 

1860  .  32.4  31  1  43.0  47  8  62.1  67.2  73  1  71  2  62  4  55  1  44.2  30  6  =51  7 

1831 .  29.2  40.4  40.5  50  7  56  1  ‘9  2  69  5  70  1  67.2  57  0  4  2  5  3  5  7  =  52.3 

1862,  .  31  0  30.7  37.9  47  7  58  6  66  2  71.8  716  64  8  55  4  42  7  35  5=51.2 

1863,  .  36  3  32  5  34  9  43  8  62.3  66  4  72  4  74  8  60.1  53  5  46.8  33  9=51  7 

1864 .  32  6  34  7  37  5  49.2  64  0  66  5  73  4  74  8  61  4  52  3  45.2  34.6  =52  2 

1865,  25  0  29  7  46.1  52.2  60.2  73.1  72  4  70  4  6S.8  52  0  43  5  36  5=52  5 

1866,  .  28  6  31.4  3S.5  52  9  58  4  69  3  76  0  63  5  65  2  53  6  46  1  32  2=51  7 

1867,  .  34  1  36.2  35.3  51.0  53  1  68  5  72  0  71  0  65  0  55.1  46  3  31  0=51  8 

1868  .  2S  3  24  4  39.1  45  9  57  1  69.1  77.6  73  1  64  6  50.1  44  4  30  3=50  6 

1869  .  36  3  36.4  37  0  51.1  58.1  70.3  73.5  70  8  65.1  49.3  39  9  35  2  =  51  9 

1870, .  39  0  32  7  35  7  51  2  61  1  73  0  76  0  73  6  66.5  55  7  44  9  34  7=53  7 

1371, .  30  7  32  7  45  4  54  6  61  9  70.2  71  5  74  0  60  2  55  3  40  5  30  5=  52  3 

1872,  30.  L  31.8  31.6  51  8  64  0  71.8  77  2  75  0  66  2  52  7  40  3  27.8  =51  7 

1873,  .  29.7  29. S  36  0  48  9  60.0  70  2  75.2  71.8  64.9  58  1  33.0  36  7=51  4 

1874,  .  33  0  30  5  38  0  39  0  58  0  69  0  73  4  68.1  65  8  52.3  39.9  32  5=49  9 


Means,20yrs.,  31.1  32.3  38  3  49.2  59  8  69  2  74.3  71  6  64  4  54  3  43  3  34.7=51.9 

1875,  .....  23  8  22  7  32  2  43  7  59  3  63.5  72  7  63  5  61  1  51. 3  37.0  32  8=47  8 

1876 .  36  0  32  0  34  9  47.0  59  3  72  3  73  2  71  9  60.6  47.7  42  1  22.3  =  50.2 

1877, .  25.6  34  3  35.7  48  4  58  7  69  9  74.5  72  5  63  7  54.3  43  5  37  9=51.6 

1378,  .  29  8  34  4  43  8  54  0  53  5  65  6  75.4  71  3  65  3  54  7  41  5  30.3=52.0 

1379,  .  25  3  26  6  37  9  46  6  61  1  69  0  73  8  70  1  60  8  60  3  40  6  35  4=50  7 

1830, .  37.9  35  5  37  0  50  2  66  6  70.9  73.1  70  7  64.5  51  6  36  4  24  7=51  6 

1881, .  23  7  27  9  36.1  43.3  63  0  63  6  73  8  73  5  72.8  58  2  43.8  38  5=51.9 

18S2, .  23  5  34  4  39  3  46.2  53  9  68  7  73.1  70.2  65  5  56  9  38  4  30  5=50.5 

1883  .  24  9  31  2  33  7  46  4  59.3  70.4  72  6  68.2  61  4  51.9  42  8  31  6=49.5 

1884  .  24.3  35.1  36  9  46  7  59  7  69  1  70.0  69  6  68  6  54  6  41  2  32  9=5U  7 

1885, .  27  8  21  5  28  8  48  7  5S  5  68  9  76.0  68  9  62  7  52  2  42  6^  33.7  =49  2 

1335 .  25  4  27  2  38  8  51  5  59  1  66  4  71.9  70  6  66  5  55  0  42  8  27.5  =50  1 

1887,  .  28  1  33  3  33  3  47  2  64  4  69.1  77  1  69  9  61  3  52  0  41  1  32  7=50  8 

1888,  .  24  6  30  7  32  6  48  0  58  9  70  6  80.1  72  6  32  3  48  6  44  2  .  .  .  . 


Means,  33  yrs. 

lOinos.,  ..  29  7  31  5  37  3  48.7  59  9  69  1  74  0  71  5  64  3  53  9  42  4  32  9=51  3 

The  circumstances  under  which  these  observations  have  been  taken 
have  been  uniform  throughout,  and  they  bear  evidence  of  great  care 
and  accuracy.  The  exposure  has  been  such  as  to  bring  the  means  a 
little  below  those  at  Philadelphia,  the  normal  mean  being  52°.  Dr. 
Jesse  C.  Green  has  made  or  directed  the  observations  throughout ;  the 
hours  being  7,  2  and  9,  or  their  equivalent. 


Highest,  .  .  .  39.0  40  4  46  1  54  6  66  6  73  1  80-1  74  S  72  8  60  3  46  6  39.1=53  7 

Lowest,  ...  20  3  22  7  28  8  39  0  53  9  64  2  69.5  6S  1  60  1  47.7  36  4  22  3=47.8 

Range,  ...  18  7  17  7  17  3  15.6  12  7  8  9  10  6  6  7  12  7  12  6  10  2  16  8=  5  9 


Mean  Temperatures  at  Pocopson ,  Chester  county. 
Latitude.  39°  84';  longitude,  75°  40';  elevation,  218  feet. 


j.  F.  M.  A.  M.  -T.  .T.  A.  S.  O.  N.  D.  Yr.  Authority. 

1353, .  33.3  37  4  42.8  51.7  62  9  74.2  76.6  74  5  69.1  52.2  46  9  33.6  =54.7  Fenelon  Darlington. 

1854, .  31.2  33.5  40.9  51.5  65  0  72.7  80.6  75.7  79  6  55.0  44  2  29.3=54.0 

1855 .  32  5  25.1  36.8  51.2  62.0  69  7  78.1  73.2  67  6  52.3  46.2  34.4=53.0 

1856, .  29.4  24  0  31  1  51.2  58  7  73  4  79.1  71.7  66.2  52.6  42  9  30.7=50  1 

8,7, .  19.1  37  6  36  1  42.6  58  4  69.1  74.7  73.2  64  8  52.8  41.8  37.7  =50.7 
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.T. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

S. 

o, 

N. 

I).  Yr. 

185S,  •  . 

.  .  37. 9 

25.8 

37  9 

50  6 

57.2 

75.8 

77.9 

73.4 

64.9 

56.4 

39  9 

35  3  =52.8 

1359,  .  . 

...  31  8 

34.1 

453 

47  4 

62.7 

68.8 

71  3 

73.2 

04.8 

50  0 

44  6 

30.8  =  52.3 

18S0,  .  . 

.  .  30  5 

29  4 

42.2 

46  8 

61.9 

63.0 

74  4 

73.6 

63  3 

54.9 

43.6 

29.7=51.5 

1361,  .  . 

.  .  27  8 

36  9 

40  8 

49  5 

56.4 

69  9 

72  5 

72.0 

67  3 

57.6 

42.0 

33.5=52  2 

1S62,  .  . 

...  30  3 

29.7 

37  4 

47  7 

60  6 

67. 1 

73.0 

74  7 

67.2 

56  1 

41.7 

32.2=51.5 

1863.  .  . 

.  .  35.2 

31  2 

34  6 

45  8 

62.5 

67.7 

74  4 

76  4 

62.1 

52  6 

44  6 

31  9  =51  6 

1864,  .  .  . 

...  29  0 

32  5 

36  5 

48  4 

64  7 

69.0 

74  6 

76.4 

63  3 

50  7 

42  3 

33.1=51.7 

1863,  .  .  . 

.  .  23  7 

28  8 

44  7 

52  9 

60  7 

73  8 

74  7 

72.5 

70  3 

51  1 

42  1 

34.0-52.4 

1863,  .  . 

...  26  6 

30  6 

37.6 

52.0 

58.1 

71.2 

78.6 

70  3 

66  9 

54  0 

43  6 

30.5=51.7 

1367,  .  . 

.  .  21  5 

36.5 

35  0 

51  2 

56  4 

69  1 

74  2 

73  4 

66.1 

54  7 

44.6 

27.7=50.9 

1863,  .  . 

.  .  25.7 

21.3 

37  1 

44  9 

56.8 

70  2 

79.7 

74  4 

65.9 

51.4 

42.1 

23.7=49.9 

I860,  .  . 

.  .  33  4 

33  9 

35  8 

50  4 

53.  S 

71.1 

74.1 

74  0 

66  5 

48  1 

37  9 

31  1=51.5 

oo 

o 

...  37  9 

31  7 

35.3 

50.1 

61.6 

73  9 

78.1 

75  4 

67.0 

56.0 

42.3 

32.5=53.5 

1871,  .  .  . 

...  28  3 

30  3 

45.2 

53  8 

62.5 

71  5 

74.4 

75  8 

60.6 

53.9 

38  7 

28.0=51.9 

1872,  .  .  . 

.  .  27  7 

29.1 

31  0 

51  9 

64  7 

73  1 

78  8 

76  9 

66  8 

52.4 

38  4 

=  .  . 

1873,  .  . 

.  .  .  25  4 

27  7 

33.8 

47.6 

59  3 

71.3 

77.9 

74.1 

63  6 

53.1 

35  7 

35.2=50.6 

21  yrs’.  means,  29  0 

30  8 

33. 0 

49  5 

60  6 

71  0 

76  2 

74  1 

66  0 

53  4 

42  2 

32  1=51.9 

Mean  Temperatures  at  Chromedale  {Lima),  Delaware  county. 
Latitude,  39°  55' ;  longitude,  75°  25' ;  elevation,  109  feet. 


1849,  .  23  9  27  4  41  2  49  8  57  2  71  R  72  9  72  0  62.3  53.1  49  7  33  4=51  6  Joseph  Edwards. 

1850,  .  34  6  35  8  38  3  45  6  55  4  69  1  74  8  69  6  62  9  51  9  48  1  31.2=51.5 

1351,  .  34  4  39  2  42  3  49  0  60  0  66  3  73  2  69  6  64  5  54  1  40  3  23  1=51.8 

1352,  .  25  6  32  4  39  9  45  3  60  5  67.1  72  0  68  2  60  3  56  2  40  6  40.1=51.7 

1853,  .  29  7  34  6  '40  2  49  4  60  7  71  5  72  8  71  8  64  5  48  5  44  9  31  7=51  7 

1854,  .  29.9  31.7  40  0  48  2  62.3  70  1  76  6  72  2  63  4  54  0  42  3  29.0=52  0 

1855,  .  32  5  24  9  36  6  50  4  60  5  63  7  76  3  70.5  65  0  50  9  45  0  33  7=51  2 

1856  .  21  0  23  8  34  4  50  9  58  6  72  7  76  7  69  6  63  1  51  0  41  7  30  4=49  5 

1857,  . .  20  1  37  2  35  0  42  2  59  0  68  5  73  8  70  9  63  5  52  5  40  8  37.8=50.1 

1858,  .  37  8  25  4  37  7  .  .  .  .  .  65  1  53  8  41  6  37  0=  . 

1859 .  33. 1  35  0  =  .  . 


10  yrs’.  means,  29  8  31  6  38  6  47  8  59  4  69  5  74  3  70  5  63  8  53  1  43  3  33.5=51.3 


The  two  stations  of  Chromedale  (originally  Lima),  in  Delaware 
county,  and  Pocopson,  a  few  miles  distant  on  the  border  of  Chester 
county,  constitute  a  fair  representation  of  the  climate  of  those  local¬ 
ities,  and  agreeing  very  nearly  with  West  Chester,  which  is  a  few 
miles  north-west  of  them  and  300  feet  higher.  They  were  carefully 
observed  by  competent  gentlemen  and  their  results  substantially 
agree.  The  seasons  compare  as  follows  : 

Winter.  Spring.  Summer.  Autumn.  Year. 


West  Chester .  31  4  48  7  71  5  53  5  51  2 

Chromedale,  .  31  6  43  6  71  4  53  4  51  3 

Pocopsou, .  30  6  41  4  73  8  53.8  51  9 


Grouped  in  this  way  it  is  very  forcibly  shown  what  the  leading 
features  of  this  section  of  the  State  are. 


Mean  Temperatures  at  Mount  Joy ,  Lancaster  county. 


Latitude  40°  06' ;  longitude  76°  31' ;  elevation  380  feet. 


Yr. 

J. 

F. 

M. 

A. 

M. 

j. 

J. 

A. 

S. 

O. 

N. 

D.  Yr. 

1857, 

38  8 

74  9 

67  3 

54  6 

42  2 

38  2=  . 

Is  58, 

.  .  39  0 

27.3 

40  0 

52  3 

60  9 

77  6 

81  4 

74  7 

67  4 

58.7 

41  4 

35  1  =  54  7 

1859, 

.  .  32  2 

35  4 

48  4 

52  2 

68  7 

73  2 

79  8 

75  4 

66  9 

50  5 

45  3 

30  6  54  9 

I860, 

.  .  31  2 

30.1 

45  2 

50  4 

66  2 

72.8 

78  5 

67  5 

65  4 

56  9 

44  4 

30  2=53  2 

18CL, 

.  .  25  2 

37  5 

43.1 

53  2 

59  8 

75  1 

76  1 

74  1 

63  4 

58  2 

42  9 

35  6=54  1 

1862 

.  .  31  0 

31  0 

38  4 

50  8 

65  2 

72  0 

75  4 

77  2 

69  6 

57  8 

43.0 

34  7=53.8 

Autli  rity. 
Dr.  J.  R.  Hoffer, 
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Yr4 

J. 

F. 

M. 

A. 

M. 

.1. 

■!. 

A 

s. 

O 

N. 

D.  Yr. 

1863.  .  . 

35  2 

31  4 

34  9 

49  6 

65  8 

71  5 

77  7 

78  8 

64  3 

53  7 

44  3 

32.9  -53  4 

1864,  .  . 

29  3 

33  4 

36  6 

49  5 

64  3 

73  5 

80  2 

79  4 

67  1 

54  4 

45  6 

35.5  -54.1 

1865,  . 

26  0 

29  5 

46  9 

56.6 

66  0 

79  4 

78  5 

78  0 

74  2 

56.7 

45  6 

3S  5=56  0 

1866,  . 

30  5 

32  2 

39  8 

57  0 

61  4 

71  2 

75  6 

67  8 

66  0 

56  0 

45  9 

32  0-53  0 

1867, 

25  3 

37  2 

36  9 

52  6 

57  8 

70  6 

71  8 

72  4 

66  3 

55  2 

45  3 

29  6=51  3 

1S6S, 

28  4 

25  0 

38  5 

46  7 

58  4 

70  0 

79  7 

73  4 

63  9 

51  4 

45  3 

30  1=50  9 

1869. 

36  1 

36  1 

39.3 

52.1 

59  0 

69  6 

73  0 

73  4 

66  1 

49  3 

39  2 

36  1=52  5 

1870,  . 

38  1 

33  6 

39  2 

53  0 

63  7 

73  8 

78  2 

75  8 

69  3 

56  6 

44  1 

33.9  =  54  9 

1871,  .  . 

47  0 

63  0 

71  1 

76  3 

60  6 

41  7 

31  3= 

1872, 

33  2 

35  6 

53  6 

66.3 

73  6 

80  5 

76  7 

67  5 

54  0 

40  6 

23  3= 

1873, 

27  8 

30  8 

36  9 

50  4 

66  8 

74  7 

77  5 

73  l 

65  6 

53  1 

38  3 

38  1=52  4 

Means, 

31  1 

32  3 

40.3 

52.0 

63  3 

73  0 

77  5 

74  5 

66  9 

54  8 

43  3 

S3  4=53  4 

Single  Extremes  for  each  year  at  Mount  Joy. 


1858, 

max.  100° 

n  n. 

—  8° 

1865, 

-  5° 

1859, 

4  103 

1 1 

—  5 

1866, 

44  94  44 

3 

1860, 

4  101 

it 

-  12 

1867, 

“  95  “  - 

3 

1861, 

99 

1 1 

—  13 

1868, 

“  103  “ 

2 

1862, 

4  100 

1 1 

— 

1869, 

“  105  “  — 

10 

1863, 

99 

i  t 

—  1 

1870, 

“  99  “  — 

12 

1864, 

‘  100 

1 1 

—  1 

Mean  Temperatures  at  Harrisburg ,  Dauphin  county. 

Latitude,  40°  16' 

longitude,  76°  53': 

elevation,  375  feet. 

Tr 

J. 

F. 

M. 

A. 

M. 

j. 

J. 

A. 

S. 

0 

N. 

D  Yr. 

Authority. 

1840, 

77  3 

75  8 

63  l 

53  1 

42.6 

30  0 

Dr.  John  Heisley. 

1841. 

.  39  3 

28  7 

40  2 

49  7 

64  6 

77  6 

76  2 

76  0 

69  3 

55  8 

42  2 

34  2=53  7 

1842, 

35  1 

47  5 

55  3 

60  8 

70  7 

77.4 

74  0 

67  2 

53  6 

37  6 

32  7=  53  8 

1843, 

25.7 

29  5 

52  0 

62  3 

73  5 

77  6 

75  7 

69  8 

51  5 

41.0 

35.5=52  5 

1844. 

.  28  0 

31  4 

42  5 

58  5 

68  8 

72  6 

77  3 

73  7 

66  6 

52  3 

41  4 

34  2  =  53  9 

1845, 

.  34  7 

32  5 

44  1 

55  0 

63  2 

73  3 

7S  8 

77  2 

67  9 

54  1 

44  2 

25  8  =  54  2 

1S46, 

.  31  8 

29  7 

41  5 

55  2 

65  9 

71  1 

76  0 

77  2 

71  7 

53  4 

48  3 

34  3=54  7 

1.847, 

33.5 

37  8 

52  5 

64  0 

72  4 

78  4 

75  2 

66  4 

51  6 

48  2 

37  6  =  53  9 

1348, 

35  4 

39  S 

55  9 

68  5 

75.7 

74  8 

75.6 

64  6 

56  3 

41  0 

12  3=55  5 

1849, 

.  30  6 

30.3 

43  4 

53  0 

61  9 

75  8 

78  4 

76  8 

67  8 

54  4 

51  6 

33  8=54  8 

1850, 

.  33  9 

35  5 

39  7 

48  3 

58  8 

76  0 

79  4 

76  0 

66  7 

54  3 

47  2 

34  9=54.3 

1851, 

.  34  5 

37  5 

44  0 

52  7 

65  4 

71  8 

78  4 

74  3 

68  3 

55  8 

40  5 

28  8=54.3 

1852 

25.1 

32  8 

38  3 

47  0 

65  6 

72  8 

79  5 

73  8 

65  5 

60  1 

41.7 

38  4=53.5 

1853. 

.  31  6 

35  1 

42  8 

52  9 

65  8 

79  0 

79  6 

78  1 

70  7 

53  7 

47  6 

33  8=55  9 

1854. 

.  31  2 

33  5 

42  6 

51  1 

67  7 

75  3 

80  6 

78  0 

73  4 

58  7 

45.0 

30  9=55  7 

1855, 

.  31  8 

25  7 

37  8 

53  6 

64  9 

71.5 

79.0 

75  0 

69  4 

53  1 

47.8 

35  3  =53  8 

1856, 

25  0 

32.8 

53  8 

S3  8 

77  1 

79  4 

71  3 

69  4 

53  9 

44  4 

32  2=  52  3 

1857, 

.  20  7 

37  8 

37  9 

44  7 

60  4 

69  7 

74  7 

73  l 

66  4 

54  3 

42  6 

39.2=51  8 

1858, 

.  38  3 

27.9 

39  9 

51  1 

59  2 

75.9 

78  3 

73  o 

65  9 

57.7 

41  0 

35  5=“ 53. 7 

1859, 

.  31  8 

35  2 

46  4 

50  2 

66  3 

70  5 

77  3 

74  0 

65  5 

51  5 

45  4 

30  0=53  8 

1860, 

.  31  8 

3'  6 

45.6 

49  7 

66  0 

73  4 

7S  6 

76.4 

66  6 

57  1 

45  8 

31  9=54  6 

1831, 

.  29  7 

37  3 

43  6 

53  8 

60  8 

76  6 

77.4 

76.5 

71  0 

60  2 

45  3 

3S  7=55  9 

1862, 

.  32  2 

31  4 

38  6 

50  0 

64  9 

69  6 

76  2 

77  7 

70  2 

58  4 

43.8 

35  5  =54  0 

1863, 

.  35  2 

31  3 

34  6 

49  0 

65  9 

71.2 

76.8 

78  9 

65  2 

53  7 

45  6 

34  0=53  5 

1864, 

.  30  3 

33  6 

38  1 

50  4 

67  0 

72  6 

78  8 

78  3 

65  0 

53  7 

43  7 

33  9=53  8 

1885, 

29  8 

45  1 

55  5 

65  7 

78  9 

77  2 

74  6 

73  1 

54  4 

44  5 

35  2=54  9 

1866, 

.  28  4 

32  0 

39  1 

55  6 

62  4 

74  1 

81  4 

71  0 

68  6 

57  3 

46  4 

31  8=54  0 

1837, 

.  _,28.8 

35  7 

35  S 

53  6 

57  9 

73  2 

76  0 

74  0 

66  8 

55  2 

5  4 

28  6=52  6 

1863, 

.  26  5 

23  2 

33  2 

45  8 

59  2 

72  6 

82  4 

75  8 

65  2 

51  7 

43  2 

28  6=51  0 

1869, 

.  33  4 

34  8 

35  3 

50  2 

60  4 

72  1 

75  4 

75  8 

67  6 

49  8 

40  3 

36  9=52  7 

1870, 

.  38  4 

34  3 

39  0 

53.5 

64  8 

77  0 

80  1 

In  Agl.  Rept.  for  1870, 

1871, 

53  8 

66  0 

73  8 

72  8 

77  4 

57  4 

Samuel  A.  Black. 

1872, 

53  6 

66  2 

73  6 

79.8 

68  0 

1873, 

Means, 

.  31  9 

32  1 

40  0 

52  1 

60  8 

74  1 

77  9 

75  5 

67  5 

51  4 

40  8 

33  8=53  1 

This  series,  by  Dr.  John  Heisley,  is  valuable  for  comparison  among 
the  several  parts  of  the  period  it  covers,  but  it  is  generally  somewhat 
in  excess  of  the  true  mean  for  the  latitude,  especially  in  the  summer 


Off.  Doc.] 


Secretary  of  Internal  Affairs 


A.  141 


months.  It  began  with  the  Franklin  Institute  system  of  1839-12,  and 
has  been  continued  on  the  Smithsonian  and  Agricultural  systems; 
the  hours  being  7,  2  and  9,  probably  throughout. 

Highest,.  .  .  39  3  38.1  47  5  53.5  68  8  79  0  82  4  7S  9  73  4  60  2  51  6  42.3=55  9 

Lowest,  ...  20  7  25  0  29  5  44  7  57  9  69  6  72  8  71  0  57  4  49  S  37  6  25  8=51  0 

Range,  ...  18  6  13  1  ISO  13  8  10  1  9  4  9.6  7.9  16  0  10  4  14  0  16  5-4  9 

Mean  Temperatures  at  Carlisle  Barracks,  Cumberland  county. 
Latitude  40°  12';  longitude,  77°  14';  elevation,  500  feet. 

J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr.  Authority. 

1839,  .  .  77.2  72  8  67  1  56.3  34.9  29.3=-.  .  War  Department 

1840,  20.4  35  6  42  5  52  5  60.4  67.7  72  9  71  6  58  6  50  7  39.0  26.8  =  49.9  quarto  vol.,  1856. 

1841,  .  29.2  25.5  33  6  46.3  59.5  71  5  70.6  70.8  64  9  45  5  39  3  30  6=49  9 

1812, .  31  4  33.4  45  2  51  3  54.3  67  2  72.2  65.8  62.6  48  6  34  1  29.1=48.8 

1843  .  33.7  23  9  25  9  50  8  60.2  68  8  72  7  72  0  67  9  49  8  37  5  31  6=49  7 

1844  .  25  1  31.3  41.0  59  1  65  9  70.1  77.0  73  1  66  6  54  4  41  6  32.9  =53.2 

1845  .  35  8  32.9  43  6  54  1  62  4  76  0  80  4  78  9  71  5  57.2  46  8  28  4  =55.6 

1846,  .  34  6  32  5  39.9  51.4  72.6  51.5  46  0  32.0=  . 

1847,  .....  28.5  31.7  37  8  55.0  63.7  71  0  76  5  74.0  65  0  51.8  45.0  34.0  = 

1848,  .  31.5  30.8  35  8  51.4  64.8  72  5  71  3  68.8  58  6  52  1  35  3  38  2=50  9 

1849,  .  24  9  24.9  40.6  48  9  58  0  71.9  73  2  72  3  62  6  51.2  46.4  29.8  =50  4 

1850,  .  30  1  32.4  36  8  46  5  56  5  71.2  75.8  71  6  62.1  50  2  41  5  32.0=50  6 

1851,  .  31  4  36  8  41  5  47  6  60  7  67.3  71  9  69  3  63.8  52.1  37.0  25  2  =50  4 

1852,  .  23.0  30  2  37.1  44.2  61  7  68  3  74.2  68  6  61  3  55.6  38.6  36  3  -49  9 

1853  .  28  9  32  2  38  6  48  2>  60  5  73  0  73.8  72  6  65.7  49  8  42  9  30  2=51  4 

1854  . .  .  .  73.6  68.7  55  3  41  6  28.7  = 

1855, .  30.4  22  9  36  3  51.0  59  6  66.9  75  9  72  6  68  1  50  7  43  9  32  1=50  9 

1856 .  17.5  21.6  28.6  51  4  58.7  72  2  76.6  69  3  56.4  50.7  38.0  27.3  =48  1 

1357, .  16.8  34.7  34  9  42.7  59  4  68  8  73  3  72  3  66  0  52.1  33.5  35  7  =49  6 

1858  .  34  4  25.4  39  8  50.4  59  1  74  4  76  6  71  9  63  0  55  6  38  6  33.2  =51  9 

20  yrs’.  means,  28.2  29.9  37  8  50  2  60.3  70.5  74  5  71  8  63.65  52  1  40.32  31.17=50  84 

1859,  .  28  6  3  3.4  45  0  49.4  64.2  68  4  74  3  71.9  63  9  49  9  42  1  27  7=51.6 

1860,  .  29  4  27  3  4  2  7  48  2  62  6  63.2  74  1  72  8  63  0  53.2  41  8  28  7  =51  1 

1861,  .  25  9  34  7  40  7  51.0  58.6  72.2  72  3  72.3  67.1  56.9  40  9  33  6=52  2 

1862,  .  29  3  28.7  36  9  50  2  61  8  67  2  72  5  74  0  67.5  56  4  39.4  32  7=51.4 

1863  .  32.4  28.6  33  9  47.7  64.4  69  0  74  6  75.0  62.5  51.6  43  6  32.9=51  4 

1864  .  28  4  32  6  36.0  49  5  67  2  71  3  78  3  77.3  62  9  51  5  41  6  31.6  =52.3 

1865, .  22  2  27  4  3  9  53.5  61.7  76.3  75  7  72  7  60  7  51.2  41  7  32  8=51  6 

1366,  .....  26  1  29.8  37  0  62.4  .  .  .  .  66.3  54  2  43.4  28.3=  . 

1867, .  20.9  33.6  35  2  51.5  56  9  72.3  75  6  73.8  65.»  52.9  43  6  28.0=50.9 

1868 .  23  5  20.4  37  6  46.7  59.8  72  6  81.9  75  6  64.2  50.3  41  7  27.5=50  2 

1869,  .  31  3  33  3  34  9  50.9  59.7  70  0  73.0  72  6  64  9  46.0  35.3  30  1=50.2 

1870,  .  33.9  29  0  33  9  51  8  62.7  73  6  76  6  72.7  85.0  52.5  40,4  30,8=51  9 

1871 .  26.8  28.5  43.4  52  8  62  5  70.9  73  8  75.0  53  7  52  5  33  2  26  4=50  8 

1872, .  27.2  27  6  31  6  51  7  65.5  73.6  79.2  77.7  67  3  50.9  36.6  21.3  =51  1 

1873  .  22  9  26  3  33.5  48.7  60.0  72.6  78  2  72  0  64  7  50  3  34.7  35.9  -50  0 

1874  .  32  4  29  9  37.8  42  6  60.7  75.2  75  8  73.6  67  4  53  1  39.1  30.9  -51.5 

1.875  .  22  9  20  5  31.2  46  6  62  2  71.9  77  2  73  0  63  4  51  1  36.8  32  4  =49.1 

1876  .  34  4  31  2  35  4  51  l  60  0  74  2  79  4  72.5  61  7  54  1  39.2  23  9  =  51,4 

1877  .  26  6  36  2  35  8  51.8  61.8  73  6  76  9  75  2  63  3  56  4  44  2  40.8=53.5 

1878, .  31  5  36  5  47.8  57  6  61.1  68  2  78  9  73  6  67  4  56  8  44  3  .  = 

20  yrs’.  means,  27  8  29  8  37  7  50  2  61  8  71.7  76.2  73  8  64  4  52.6  40  43  30  5  =51  4 

*37  to  40  years8  j  28  0  29  9  37  8  50-2  61  1  71.2  75.4  72.8  64.2  52  3  40  4  30.9=51.2 

This  entire  period  was  taken  under  authority  of  the  War  Depart¬ 
ment  by  the  medical  officer  of  the  post  and  most  of  it  was  published 
in  the  quarto  volume  of  that  department  in  1856,  with  the  later  one  of 
1860.  The  hours  were  7,  2  and  9  throughout. 

Highest,  ...  3o  8  36  8  47  8  59  1  67  2  76  3  81  9  78.9  71  5  67  2  46  8  40  8=55  6 

Lowest,  .  .  16  8  20  4  26  9  42  6  54  3  66  9  70  6  68.6  56  4  45  5  34  7  23  9  =  48  1 

Range,  ....  19  0  16.4  20.9  16  5  12  9  9  4  11  3  10  3  15  1  11.7  12.1  16.9  =  7.5 
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Mean  Temperatures  at  Gettysburg ,  Pennsylvania  College ,  Adams 

county. 

Latitude  39°  49';  longitude  77°  15';  elevation  624  feet. 


Yr. 

j. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

s. 

0. 

N. 

D.  Yr.  Authority. 

1839, 

25.6 

32  3 

39  7 

54  8 

61  7 

65  8 

71  4 

67  5 

60  3 

53  9 

36  7 

31  5  =  49  3  Prof. M. Jacobs. 

1S40, 

21  8 

36  1 

43  3 

47  7 

61  9 

69  8 

72  9 

72  8 

60.2 

42  2 

40  6 

27  1=49  7 

1841, 

.  . 

27  2 

27.1 

38  6 

45  8 

58  4 

72  0 

7 1  4 

71  3 

63  7 

46  6 

41  8 

34  0=49  9 

1842, 

32  8 

31  8 

49  8 

53  6 

58  6 

68  2 

72  8 

69  6 

63  3 

49  8 

34  8 

31  9  -  51.7 

1843, 

34  8 

25  9 

27.2 

49.7 

59  3 

69  9 

72  8 

70  8 

65  5 

43  5 

37  3 

31  4  =  49.0 

1344, 

24  7 

32  4 

39  8 

49  7 

63  2 

69  8 

74  9 

66.1 

63  6 

55  3 

37  2 

27  4  =50  3 

1845, 

34.5 

31  5 

39  5 

53  5 

59  5 

69  9 

70  5 

73  1 

65  3 

53.9 

40  3 

22  2  =  51  5 

1816, 

28  9 

30  8 

38  1 

51  3 

62  9 

66  7 

71  9 

72  6 

67  1 

48  7 

45  7 

32  6=52.4 

1847, 

28  3 

29  4 

37  8 

50  4 

59  1 

67  4 

72  2 

69  4 

62  8 

47  3 

43  7 

32  5  =  50  0 

1848, 

.  . 

31  7 

33  5 

35  8 

51  8 

54  3 

71.6 

71.0 

71  1 

61  5 

43  1 

36.0 

41.7=50  2 

1849, 

23  1 

21  9 

39  4 

48  4 

59  7 

66  8 

71  7 

72  8 

61.3 

51  2 

49  0 

29  2  =  49  2 

1850, 

30.9 

33.4 

37  0 

45  8 

56  6 

71.9 

76  4 

71  6 

62  3 

50  6 

43  9 

32  5=51  1 

1851, 

32.8 

36.0 

44  9 

49  7 

61.5 

69  2 

71  9 

69  6 

64  9 

52  1 

37  3 

26  :  =  31  8 

1852, 

19  6 

31  0 

33  7 

44  8 

63  1 

68  1 

74  6 

69  1 

62  6 

54  6 

39  0 

34  o  -50  0 

1853, 

.  . 

39  2 

33.3 

39  3 

50  1 

62.2 

74  3 

74.7 

73  3 

65  1 

49  4 

44  3 

30  2  =  53  1 

1854, 

27  9 

31  6 

41  1 

49  3 

63  8 

71  7 

79  0 

75  8 

68  6 

55  5 

41  1 

25  4  =  52  9 

1855, 

30  0 

22  6 

35  4 

52  2 

63.3 

67.5 

78  5 

70  6 

67.9 

50  0 

44  0 

31  6=51  2 

1856, 

18  2 

22  6 

29  9 

51  3 

59  8 

74  1 

78  7 

69  5 

65  3 

52.9 

39  5 

27  9=51  4 

1857, 

.  . 

16.8 

35  9 

34  7 

42  0 

60.2 

69  7 

73  5 

71  7 

64  8 

53  2 

33  1 

36  0=49  7 

1858, 

35  6 

25  2 

38  3 

50  3 

59  0 

74  4 

76  0 

72  4 

63  4 

53  2 

37  5 

34  2  =  52  1 

1859, 

29  9 

33  6 

44  0 

48  5 

63  7 

68  2 

74  6 

71  7 

63  8 

49  9 

42  4 

28  3=51  6 

1869, 

1861, 

25  9 

34  3 

40  2 

49  8 

57  2 

71  5 

71  1 

70  7 

66.5 

57  8 

40.4 

33  9  =  51  6 

1852, 

29  4 

28  4 

35  9 

47  1 

60  2 

66  4 

72  6 

74  1 

66  7 

55  0 

40  2 

33  1  =  50  6 

18S3, 

23  9 

33  5 

46  6 

63.6 

67  7 

73  1 

1864, 

.  . 

76  9 

76  5 

62  2 

49.4 

40  1 

31  1=  . 

1865, 

21  0 

27  9 

Means, 

27  8 

30  7 

33  9 

49  9 

60  8 

69  8 

73  8 

71  3 

63  4 

50  2 

40.0 

31  1=50  6 

This  valuable  seiies  began  with  the  Franklin  Institute  system  of 
1839,  and  it  was  continued,  until  his  death,  by  the  able  hand  of  Prof. 
M.  Jacobs,  of  Pennsylvania  College.  The  records  for  1880  are  lost  or 
mislaid,  and  those  for  1863  to  1865  are  irregular.  The  annual  means 
are  also  given  as  corrected  in  Schott’s  temperature  tables,  and  al¬ 
though  slightly  in  excess  they  practically  confirm  these  first  given. 
Generally  the  means  are  low  for  the  latitude  which  at  sea  level  would 
be  54°  or  more.  The  hours  were  7,2,9  throughout. 


Mean  Temperature ,  at  Chambersburg ,  Franklin  county. 
Latitude,  39°  58';  longitude,  77°  45';  elevation.  618  feet. 


J.  F.  M.  A.  M.  J. 

1S5S,  . 

1859,  ....  30  7  34  9  45.5  49  8  65.1  70.3 

1861 .  28  4  35  7  42.6  52  0  57.5  74.4 

1862, .  .  .  51.1  .  . 

1874,  . 

1875,  .  . 

1876,  .  33  9  37.4  ... 

1377 .  29  3  37  0  37.9  50.2  60  5  72  6 

1873, .  30  0  31  9  47.3  56  7  60.6  65.9 

1879 .  27  1  26  2  37  4  47.5  62.  C  68.1 

1830 .  37  0  34  9  35  3  50  7  63.2  71.9 

1831, .  24.7  36  3  65.7  66  4 

1882, .  28  6  33.9  49.5 

1883  .  32.0  £3.1  47.3  60.9  68.9 

1884  .  23.1  32.8  33  9  47.5  58  6  68  0 

1885, .  25.8  20.0  23.2  48.6  60  4  63.6 

Means,  .  28  47  32.1  37,38  50.0  61.05  69  5 


j. 

A. 

S. 

O. 

N. 

11.  Yr. 

Authority. 

79.1 

74.4 

63.3 

56  3 

30  1 

35  1  = 

W.  lleyser. 

76.5 

74.2 

65.3 

46  2 

45.5 

30.1  =  53.1 

74.0 

74  0. 

68  4 

58  2 

39  1 

35.1=53.3 

43  5=  .  . 

50  l 

34  4=  . 

61.9 

48  7 

42.2 

23  2= 

75  5 

71.3 

64  8 

55  9 

49  0 

40  5=52,9 

78  3 

74  2 

66  6 

54.3 

43  0 

29  5=53.2 

78.3 

70  5 

60  7 

58.7 

44  0 

37  5=51  5 

74  3 

71.5 

61  7 

50  4 

38  0 

25  5=51.9 

74  0 

70  3 

75  5 

59  0 

44  5 

42  4=  . 

74  8 

=  .  . 

71.7 

68  2 

60  5 

52  0 

42  4 

32  1= 

70  1 

69  7 

66.6 

53.5 

36  1 

£1.5=49.7 

77.9 

74  8 

65  3 

49  3 

43  5 

34  6=49.8 

75  4 

72.1 

65.3 

50  2 

41  5 

34  0=51.42 
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North-eastern  Pennsylvania. 

The  north- eastern  part  of  the  State,  above  the  Lehigh  Valley,  has 
a  distinctive  climate  which  it  has  not  been  easy  heretofore  to  define. 
There  are  now  several  periods  of  ten  years  or  more  of  continuous 
observation  which  fix  the  leading  conditions  of  temperature  and  rain¬ 
fall  within  a  close  approximation.  Those  that  best  serve  this  purpose 
are  the  following : 

Dyberry  (five  miles  north  of  Honesdale),  latitude,  11°  38';  longi¬ 
tude,  75°  18';  altitude,  1,400  (?)  feet. 

Bloominq  Grove ,  Pike  county,  latitude,  41°  23';  longitude,  75°  9'; 
altitude,  1,200  (?)  feet. 

Drifton ,  Luzerne  county,  latitude,  40°  1' ;  longitude,  76°  5' ;  alti¬ 
tude,  1,633  feet. 

North  Abington ,  Luzerne  county,  latitude,  41°  31' ;  longitude, 
75°  37';  altitude,  1,183  feet. 

The  following  are  the  monthly  means  of  temperature  as  observed 
during  a  period  of  years  at  each  station 


Dyberry,  Wayne  county ,  Theodore  Day ,  observer. 


J. 

F. 

M. 

A. 

M. 

j. 

J. 

A. 

S. 

o. 

N. 

D  Yr. 

1865. 

13  9 

21  9 

34  9 

44  6 

54  1 

67  2 

63  9 

62  0 

60  5 

43  9 

34  5 

26  4  -43  2 

1866, 

17  5 

22  7 

28  8 

47  1 

52.2 

64  0 

69  3 

63  9 

58  0 

47  9 

37  8 

23  9=44  4 

1887, 

15.6 

29  3 

28  8 

43.6 

50  0 

65  2 

66  9 

65  6 

59  1 

47.8 

37  2 

21  3=  44  2 

1868, 

17  6 

13  6 

32  0 

38  5 

52  4 

64  5 

73  8 

66  0 

56  6 

43  3 

35  8 

21  8=43  0 

1869, 

26  4 

24  7 

25  5 

43  6 

52  5 

63  3 

66  7 

63  7 

58.8 

41.8 

33  2 

27.6=44.0 

1870, 

28.9 

23  4 

27  4 

46  3 

58  3 

69  4 

60  4 

25  5=  .  . 

1871, 

21  9 

22  7 

35  8 

45  3 

56  0 

64  5 

65  5 

67.3 

52  5 

47  1 

31  1 

22  5=44  4 

1872, 

21  9 

20  8 

22  4 

43  2 

57  0 

66  8 

71  1 

69  3 

59  5 

45  0 

31  9 

17  9_;43  8 

1873, 

* 

18  3 

19  1 

26  3 

39  7 

53  7 

64  8 

69.1 

65.7 

57  4 

45. 6 

26  4 

23  1=42  9 

1874, 

28  0 

23  6 

30  7 

35  0 

54  8 

65  4 

67  5 

63  5 

60.1 

45  3 

32  5 

25  3  =44  3 

1875, 

15  4 

13  6 

24  2 

36  5 

54  5 

61  4 

67  5 

65  0 

55  5 

.  . 

.  . 

27  0=  .  . 

1876, 

23  6 

24  7 

23  5 

17  3=  . 

IS?  7, 

13  3 

28  1 

28  4 

42  3 

38  2 

31  8=  .  . 

1373, 

23  0 

25  4 

36.9 

49  7 

54.0 

61  9 

71  0 

67  4 

60  3 

43.7 

36  9 

24  2=46  6 

1879, 

18  4 

17.9 

29.4 

38.8 

58  5 

63  8 

69  0 

64  3 

56  8 

53  4 

34  4 

28  5=43.3 

1380, 

30.7 

27.3 

29  2 

45  0 

fc‘4. 1 

68.1 

68  3 

66  2 

58  9 

45  0 

30  8 

20.2=46  0 

1831, 

16  2 

20  7 

31  1 

39.7 

60.9 

60  4 

68  8 

67  4 

63  5 

50  2 

38  2 

32  8  =  49.4 

1832, 

21  6 

28.0 

32  6 

38  7 

48  4 

62  8 

67.4 

64  5 

60  3 

49.9 

33  3 

24.4=44.2 

1883, 

17.4 

21  4 

24.0 

41  4 

53.0 

65  0 

66  9 

62  5 

55  3 

45  6 

37  9 

26  5=43  2 

1884, 

17.3 

27.9 

29  5 

41.7 

55  3 

66.8 

65.2 

65  6 

60  8 

49  0 

35  2 

27  5=45  l 

1835, 

21  2 

13.6 

19  5 

40  6 

53.7 

61.2 

69  2 

63  7 

56  8 

45  6 

37  8 

27  7=42  5 

1886, 

19  9 

21  5 

31  2 

46  5. 

54  4 

62  4 

67  0 

64  5 

59  9 

49  0 

36  6 

21  5=44.5 

1837, 

19  8 

25  9 

25  7 

38.3 

61  3 

65  1 

72  6 

64  5 

54.7 

46  2 

=  .  . 

Means,  .  . 

20  8 

22  5 

28.8 

42  1 

54.6 

64.5 

68.4 

65.2 

58.5 

46.3 

34  7 

24.9=44  3 

H.gliest,  .  .  . 

30.7 

29  3 

36.9 

49.7 

64.1 

69.4 

73.8 

69  3 

.  66.5 

53  4 

38  2 

32.8=49.4 

Lowest,  .  .  .  . 

13  9 

13  6 

22.4 

35.1 

44.1 

60.4 

63  9 

62  0 

52.5 

41  8 

26  4 

17  3  =  42.5 

Range, 

16.8 

15.7 

14.5 

14.7 

20.0 

9.0 

9.9 

7.3 

14.0 

11.6 

11.8 

15.5-  6.9 

These  observations  at  Dyberry  have  been  continuously  taken  by 
Theodore  Day,  who  appears  to  have  given  them  close  attentionand  has 
made  a  valuable  and  permanent  work.  The  curve  of  temperature 
among  the  months  is  symmetrica],  and  almost  identical  in  its  succes¬ 
sive  differences  with  that  at  Philadelphia,  the  minimum  falling  about 
January  20  and  the  maximum  about  July  20.  The  mean  is  passed 
April  20  for  the  spring  and  for  the  autumn  about  the  25th  of  October. 
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The  following  record  of  extremes  of  temperature  at  this  station  is 
very  valuble  as  a  representation  of  the  general  climate  of  the  northern 
and  elevated  districts  of  the  State  : 

Highest  Temperatures  at  Dyberry ,  Wayne  county ,  as  observed  by 

Theodore  Day. 


j. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

S. 

O. 

N. 

n. 

1370,  . 

49 

56 

81 

83 

96 

.  . 

52 

1871,  . 

45 

56 

82 

91 

87 

84 

88 

80 

73 

58 

47 

1672, . 

51 

47 

82 

82 

93 

92 

89 

87 

63 

52 

33 

1873,  . 

46 

43 

63 

86 

90 

88 

83 

82 

63 

51 

50 

1874,  . 

58 

56 

61 

94 

93 

88 

62 

88 

66 

59 

50 

1875,  . 

52 

54 

66 

90 

92 

93 

85 

85 

55 

1876 . 

53 

62 

41 

1877,  . 

46 

48 

74 

.  . 

94 

76 

58 

58 

1878 . 

47 

65 

70 

83 

91 

95 

86 

82 

76 

54 

54 

1879,  . 

42 

55 

73 

87 

88 

93 

89 

86 

80 

66 

53 

1S80,  .  ...  . 

59 

66 

75 

93 

90 

90 

88 

87 

75 

58 

40 

1681,  . 

50 

46 

79 

88 

83 

94 

92 

95 

84 

69 

56 

1882 . 

48 

53 

68 

76 

90 

89 

87 

83 

74 

67 

43 

18S3,  . 

47 

51 

63 

80 

86 

87 

87 

78 

72 

65 

53 

1884,  . 

45 

53 

71 

90 

91 

89 

90 

90 

76 

58 

56 

1835 . 

....  52 

37 

4S 

83 

84 

85 

93 

86 

78.5 

72 

67 

43 

1886,  . 

50 

62 

79 

82 

86 

93 

90 

87 

75 

65 

44 

1887 . 

48 

53 

63 

89 

89 

93 

S6 

78 

Lowest  Temperatures  at 

Dyberry. 

,  Wa  y  n  e 

county , 

as 

observed 

by 

Theodore  Day. 

1870,  . 

_  2 

1 

26 

35 

52 

—  9 

1371,  . 

-12 

13 

24 

33 

45 

47 

45 

27 

18 

6 

-13 

1372 . 

-  9 

-  6 

25 

29 

35 

60 

45 

32 

21 

8 

-18 

1873  . 

.  .  .  .  -32 

-13 

-19 

22 

28 

36 

41 

44 

27 

18 

-  3 

3 

1374,  . 

-  9 

7 

7 

2S 

38 

45 

37 

32 

23 

5 

-  2 

1875,  . 

-12 

-13 

13 

25 

28 

41 

43 

28 

—10 

1676 . 

—  6 

0 

-  7 

1877,  . 

2 

—  4 

21 

29 

12 

8 

1873,  . 

—15 

8 

30 

24 

32 

45 

41 

28 

20 

18 

—  4 

1879 . 

-15 

0 

16 

23 

37 

42 

38 

26 

16 

—  1 

—  8 

1880,  . 

.  -  3 

-12 

3 

18 

27 

37 

45 

35 

32 

24 

—  6 

-19 

1831,  . 

-14 

12 

13 

21 

33 

47 

42  5 

40 

20 

8 

12 

1882,  . 

-  2 

8 

14 

20 

3o 

44 

38 

32 

26 

—  1 

-  7 

1833 . 

-10 

-15 

11 

26 

34 

44 

37 

23 

18 

9 

—  8 

18S4,  . 

—  4 

—  6 

21 

27 

36 

47 

34 

31 

22 

14 

—  16 

1385,  ..... 

-15 

-18 

17 

28 

56 

40 

36 

35 

20 

2 

—10 

1886 . 

-13 

—  6 

23 

33 

33 

41 

42 

34 

22 

3 

1 

1837,  .  . 

—  1 

—  4 

10 

33 

40 

50 

33 

27 

14 

Mean  Temperatures  at  Blooming  Grove  and  Nyces ,  Pike  county. 
Latitude,  41°  23';  longitude,  75°  09';  elevation,  1,100  (?)  feet. 


J.  F.  M.  A.  M.  J.  J.  A.  S.  0.  N.  D.  Yr. 

1335, .  ....  66.5  64.8  64  0  63.4  44  8  35  3  27.8  John  Grolhwohl. 

1866 .  19  6  23  0  29  0  46  3  51  3  63  1  70  0  60  2  53.5  43  0  36  7  23  0=44  1  Record  kept  at  Nyces 

1867,  .  14.3  30  3  23  8  43  8  49  6  63  9  66  4  65  4  59  1  47  6  37  8  22  5  =44  1  fortheflrst5years; 

1868,  .  19  7  16.6  34  8  39  9  52  4  84  5  73  7  63  8  53  8  43  3  34  6  20  7=43  6  5  miles  N.  W.  of 

1869 .  26.2  26  1  27  4  44  6  44  4  65.0  66  2  63  7  59  4  3S  6  36  8  27  9=44  4  Blooming  Grove. 

1870, .  29  3  22  1  26  1  45.3  56.8  69  1  70  7  67  4  58  4  43  5  37  0  25  8  =46  4 

1871 .  25  0  24  6  39  1  47  8  57  2  6 i. 0  67  2  69  6  54.1  49  8  32  6  24  6=48  4 

1872, .  22  8  24  4  25  4  45  8  68  4  65  1  72  8  70  0  61  1  47  1  34  1  20  6=45  6 

1873 .  21  2  22  8  28  6  41  0  55  2  66.3  71  0  65  9  69  6  43  6  23  7  30  9  =  45  0 

1874,  ....  29  6  25  4  31.6  36  1  57  1  07.2  68  8  64.0  62.0  4S  9  35  2  28  0=46  1 

1875,  .  17  7  17  5  26  8  37  7  56  3  65  7  68  2  66  4  58  0  46  2  33  9  30  2  =  43  7 

1876,  .  31  6  27  3  30  5  42  1  57  0  69  0  72.2  69  1  58  8  44.8  33  8  20  2  =  46  8 

1877  . .22  6  31  0  30  8  45  9  56  0  67  8  69  8  69.4  60.7  51  4  40  4  35  3  =48.3 

1878  .  26  5  23  3  40  8  51  3  55  6  63  8  72  S  71  2  61  0  50  4  37  7  26  4  *48  8 
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J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

1879> .  22  1  21  4  32  3  48  6  58  2  66  3  71  3  66  5  57  4  53  3  36.6  31  0=47  1 

3889> .  33  4  30  0  31  9  47.1  65  2  70  6  69  8  67  7  61  0  47.2  31  9  22.0=48.1 

3881- .  38-9  23  7  31  9  42  3  62.7  61  9  71  0  69  4  66  2  52  6  39.8  35  4  =51  2 

1882. .  24  1  29  6  34  6  41  6  50  8  65  4  69  5  64  2  62  1  52.0  34  3  25  8=46.2 

3883  .  21  6  25  4  27  5  44  2  60  1  70.4  70  9  68  6  SO  1  48  4  42  3  29  1=47  4 

3884  .  20  2  34  8  32  4  44  6  59  8  72  1  69  9  71.5  69  0  54  0  33  9  29  8  =49  4 

3883 .  23  9  18  0  23  8  45  2  56  2  67.0  73  6  66  7  59  6  47  5  39  4  31  1  =46  0 

3886> .  22  1  24  4  34  S  50  2  5  7  6  64  2  70  2  67  6  61.6  50  2  37  4  23  4  =46  9 

1887< .  23  4  28  1  28  7  42  8  65  2  68  2  77  2  67  0  56  8  48  4  37.4  29  2=47  5 


Means, 23yrs„  23  2  25  2  30  7  44  2  57  0  63  4  70  4  67  1  60  2  48  3  36  2  27  0=46  4 

Highest,  ...  33  4  34  8  40  8  51  3  65  2  72.1  77.2  71  6  69  0  54  0  42  3  35.4  =51  2 

Lowest,  ...  14  3  16  6  26.1  33.1  49  6  61  9  64  8  60.2  54  1  39.6  23.7  20.2  =  43.6 

Range,  ...  19  1  18  2  14  7  15  2  15  6  10  2  12.4  11.3  14.9  14  4  13.6  15  2=  7.6 

The  record  trom  1877  to  the  present  time  is  undoubtedly  in  excess 
of  the  true  mean  temperature,  not  only  as  shown  by  other  records, 
but  as  is  well  determined  to  belong  to  the  latitude  and  elevation. 
The  true  means  is  not  above  45°,  and  no  summer  month  can  reach 
75°.  The  record  is  valuable  for  comparison,  and  extends  over  the 
longest  period  of  continuous  observation  in  that  part  of  the  State. 


Mean  Temperatures  at  Drifton ,  Luzerne  county ,  as  observed  by 

Dr.  H.  D.  Miller. 

Latitude,  41°  1';  longitude,  76°  5';  altitude,  1,633  feet. 


1884,  .... 

27.3 

29  0 

4C  4 

53  7 

65  7 

64. 1 

66  3 

63  1 

49  4 

37  8 

30  5=45  4 

1835,  .... 

15.3 

21  5 

438 

56  4 

64  8 

70  4 

65  1 

59  1 

48  7 

37  4 

28  1=44  6 

1886,  .... 

20  4 

31  8 

49  3 

56  0 

62  0 

,  66  4 

72  0 

63  S 

59  6 

49  0 

37  2 

21  8=44  9 

1837,  .... 

27  3 

27  6 

42  2 

61  8 

65  0 

64  1 

56  2 

46  9 

35  6 

2S  5=45  9 

— 

— 

— 

— 

— 

— 

— 

.  — 

— 

— 

_ _ 

_ _ 

Means,  .  .  . 

22  7 

27.5 

43.9 

57  0 

64  4 

68  2 

61  8 

59  5 

48  5 

37  2 

27  2  =45  2 

This  period  is  not  sufficiently  extended  to  give  extremes  or  other 
data  than  the  approximate  monthly  curve,  which  rises  from  21°  in 
January  to  68°  in  July,  with  an  annual  mean  of  45°. 


1864,  . 

1865,  . 

1866,  . 

1867,  . 

1868, 

1869,  . 

1870,  . 

1871,  . 

1872, 

1873,  . 


Mean  Temperatures  at  North  Abinqton ,  Luzerne  County. 
Latitude,  40°  31';  longitude,  75°  57' ;  elevation,  1,183  feet. 

J.  F.  M.  A.  M.  J.  ,T.  A.  S.  O.  N.  D.  Yr.  Authority. 

.  26  0  27  0  31  3  42.1  59  7  63.9  69.9  70.3  57.6  46.3  37.8  29  7  =46  8  Rodman  Sisson, 

.  38  9  W.8  36.4  48.3  53.2  69  7  66.9  66.3  65.1  46  5  38.5  30.8=47  4  observer. 

.  22.1  26.3  32  2  48.3  53.1  65  6  70.7  61.8  60.2  50.3  39.8  26.0  =46.4 

.  38-8  32  2  36.2  65  6  50  6  66  7  67.5  67.4  60.3  48  9  38.7  23  2=  45.9 

.  20  9  18  2  34  4  39  7  54  1  62  6  75  7  68  5  53  2  44  4  36.6  23  4=44  6 

.  28.6  28  2  27  9  44  1  53  7  64  6  67.4  66  3  60.5  42.2  33.9  28  6  =45  6 

.  31.0  24.3  27.9  46  9  58  9  69.7  72  4  68.8  60  2  49  5  36.7  27.4=47.8 

.  24.4  24  9  44.0  47.5  56  1  61.1  66.5  69  3  53.5  48.4  32  0  25  1=46  1 

.  22  8  21  8  24  2  45.1  57  0  66  5  70.7  68.9  60.2  45  7  32.9  19  7=44  6 

.  20  3  20.8  27  6  40  9  54  9  .  .  .  .  = 


Means  10  yrs.,  22  3  24  8  31  7  44  8  55  3  65  6  69  7  67  4  59.5  46  8  36.4  25  9=46  2 


This  period  is  also  too  short  to  indicate  the  extremes,  but  it  was 
well  observed,  and  is  valuable  as  fixing  the  regularity  of  the  annual 
curve,  and  as  showing  that  at  elevations  of  1,200  feet  the  mean  is  46°. 
The  first  part  of  this  series  was  taken  at  Factory ville,  ten  miles 
north  west  of  North  Abington,  by  the  same  observer. 

10 a  Sec.  Int.  Aff. 


146  A. 


Annual  Report  oe  the 


|  No.  5, 


NORTHERN  CENTRAL,  PENNSYLVANIA. 

A  large  area  of  central  Pennsylvania  is  deeply  cut  by  the  great 
river  valleys,  and  the  climate  is  much  modified^  by  their  low  position 
and  comparative  protection  from  north-westerly  winds.  The  several 
stations  observed  in  these  valleys  report  mean  temperatures  two  to 
three  degrees  higher  than  the  general  mean  for  the  latitude,  including 
the  elevated  districts,  or  means,  at  48°  to  50°  for  the  lowest,  to  47°  for 
the  most  northerly,  in  Tioga  and  Bradford  counties.  Representative 
positions  in  these  valleys  are  the  following: 


Catawissa, . Latitude  40°  58',  Longitude  76°  30',  Altitude  478  feet,  10  years,  50.1° 

Lewisburg .  “  4C°  58',  “  76°  35',  “  500  “  14  “  48  1° 

Wilkes-Barre, .  “  41°  14',  44  75°  56',  “  530  “  5  “  47.8° 

Williamsport, .  44  41°  15',  44  77°  04',  “  543  “  5  “  48  2° 

Wellsboro’,  Tioga  county,  .  .  44  41°  46',  44  77°  20',  44  1  250  44  9  44  47  1° 

Tioga,  Ti  ga  county, .  44  41°  54',  44  77°  11',  44  1  021  44  18  44  46  2° 

Grampian  Hills, .  4  4  40°  54',  4  4  78°  42',  44  1,400?  44  23*  44  45  7° 


The  Catawissa  record  is  probably  to  high,  due  to  local  causes,  to 
represent  the  Susquehanna  valley  generally  at  that  latitude,  as  from 
all  the  records  it  may  be  taken  at  about  48°,  as  represented  by  Lewis- 
burgh,  Wilkes  Barre  and  Williamsport.  The  more  complete  of  these 
several  series  are  given  below,  in  the  exact  form  of  the  original  re¬ 
port  or  publication. 

By  the  series  of  observations  which  follow,  it  will  be  seen  that  in 
the  Susquehanna  River  valley  the  summer  months  attain  to  high 
temperatures,  the  summer  mean  being  over  70° ; — June  68.5°,  July 
72  8°,  August  69.5°,  summer,  70  3°.  The  spring  is  late,  March  being 
really  a  winter  month,  with  a  mean  of  32°  only,  but  the  advance  is 
15°  in  April  over  March,  and  10°  in  May  over  April.  The  curve 
among  the  months  is  normal,  as  it  is  at  Honesdale  east  of  the  moun¬ 
tains.  (Dyberry.) 


Mean  Temperatures  at  'Williamsport ,  Lycoming  county ,  Josiah 

Emery ,  observer. 

Latitude,  41°  15';  longitude,  77°  04';  elevation,  533  feet. 

,T.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

1873,  .  22.0  24.2  31.5  45  8  58  3  69.1  72.3  67.7  60  3  49  3  32.9  32.1  =  47  1 

1874,  .  31  7  28.7  33.0  39.7  60  0  71  1  72.5  66.4  64.2  49.9  37.6  29  2  =  43  7 


1875,  .  19  3  16  8  30  0  42  0  59  0  68  2  72.3  69  9  64.2  43.4  31  5  30  1  =  46  2 

1876, ' .  32.3  30.0  32.5  44  7  59.6  .  60  0  46  4  40.4  20.9= 

1877,  21.7  31.2  32  7  48  0  58  8  70  8  73  8  71  3  63.0  53.2  41  1  37.1=50.2 

1878,  .  28.1  29.6  .  . 

Means .  2A  8  26.7  31.9  44  0  59  1  69  3  72  7  68  8  62  3  49  4  37  3  29  9=  48  2 


Mean  Temperatures  at  Wilkes-Barre,  Luzerne  county ,  by  F.  B. 

Hodges ,  observer. 

Latitude  41°  14';  longitude  75°  56';  altitude,  543  feet. 


1883,  . 

1834,  . 

1385,  . 

1386,  . 

1317,  . 

Means,  ....  23.7 
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51  6 
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24.8 

17.8 
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58  2 
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59.9 

49.6 

39.7 

32-0  =  48  8 

23.0 

26.4 

35  9 

52  0 

58  5 

65  6 

70  0 

63.0 

63  5 

50.7 

39  4 

24  7  =  48  1 

25  6 

30  7 

31  4 

44  9 

61  0 

69  3 

75  3 

67.4 

58  8 

46  0 

38.8 

31.0=18  2 

23.7 

26  8 

31  7 

47  3 

59.0 

68  1 

70  8 

67  2 

60.2 

49  4 

39  6 

29  8=48  0 
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Mean  Temperatures  at  Catawissa ,  Columbia  county ,  by  W.  G.  Yetter , 

observer. 

Latitude  40°  58';  longitude  76°  30';  altitude,  478  feet. 
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1880,  . . 
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43.0 

46  2 
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41.8 
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1883 . 
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27  7 

35  2 

47  0 

61  8 
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1881,  . 

21.2 

30  7 

32  2 

59  0 

62  5 

66  5 

71  8 

69  0 

67  2 

55  0 

40  8 

31  8  =  50  6 

1885,  . 

30  8 

18  8 

28.5 
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65  8 
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41  2 
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1836 . 
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25.5 
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70  5 
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53  2 
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26  0=49  5 

1837,  . 

24  4 

31  2 
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67  8 

75  8 

53.7 

43.8 
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33  2=  . 

Means,  .... 

23  7 

29  4 

36  0 

51  3 

61  2 

67  2 

72.3 

69  7 

63  7 

54  5 

41  2 

31  4=50  3 

Mean  Temperatures  at  Lewisburg ,  Union  county ,  by  Prof.  C.  S.  James , 

of  the  University. 

Latitude,  40°  58';  longitude,  76°  35';  altitude,  500  feet. 
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1863,  . 
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1869,  . 

.  28  9 
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32  9 
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70  6 
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62  3 

43  5 

34  8 
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1870,  . 

.  32.3 
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32  7 
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1871, 

.  25  4 

26.4 
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1872,  . 

.  24  0 
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48  4 
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1873,  . 

.  20  0 
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69  2 
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-  • 

Means, 

.  23  5 

26  0 

33.5 
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69.1 
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49.0 

37  8 

27  6=43.1 

Mean  Temperatures  at  Tioga , 

Tioga  county ,  E. 

T.  Bradley ,  observer. 

Latitude 

41°  54' ; 

longitude, 

77° 

11'; 

elevation,  1,050  feet. 

1863,  . 

73.7 

71.3 

1864,  . 

.  25  1 

28  8 

32  6 

45.2 

61  5 

66  6 

73  1 

71.0 

59.8 

46.9 
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29  6=48  4 

1865,  . 

.  19  0 

24  4 

40  1 

50.2 
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66  9 

67.0 

46.8 

38  1 

31  0=48  6 

1366,  . 

.  22  4 

26  6 

31  7 
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51.9 
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57  4 

39  3 

25  5=46.6 

1887,  . 

■* 
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Mean  Temperatures  at 


Wellsboro\  Tioga  county , 


observer. 


II.  I).  Deming 


Latitude  41°  46' ;  longitude,  77° 


1879 . 
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20';  elevation,  1,250  feet. 
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The  observations  at  Wellsboro’  are  evidently  somewhat  in  excess 
of  the  true  mean  for  the  latitude  and  elevation,  which  mean  for  the 
year  cannot  exceed  46°,  or  about  the  mean  for  Tioga.  They  run  very 
closely  together  however,  and  the  difference  would  evidently  be 
removed  in  a  longer  period.  The  months  of  May,  October  and 
December  are  in  excess  when  drawn  in  the  curve,  showing  excep¬ 
tional  quantities  which  would  be  removed  by  a  longer  period.  Plac¬ 
ing  the  curve  for  Tioga  on  the  graphic  scale  as  drawn  for  Lewisburg 
and  Honesdale  (Dvberry),  it  is  found  to  be  in  perfect  conformity 
(except  by  a  small  difference  in  January),  but  exactly  intermediate 
between  them.  These  stations  and  their  graphic  curves  thus  estab¬ 
lish  the  law  of  monthly  changes  for  north  eastern  Pennsylvania. 


Mean  Temperatures  at  Grampian  Hills ,  Cleardeld  county ,  Elisha 
Fenton ,  Jonathan  Kirk  and  Nathan  Moore ,  observers. 
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.  22  3 

24  0 

36  0 

46  4 

57  8 

66  2 

67  3 

70  0 

54  2 

47  5 

30  9 

21  3=45  3 

1872, 

. 20  0 

20  9 

22  0 

41  5 

56  2 

6^  1 

70.7 

68  9 

58  9 

44  5 

29  3 

16  1=43  2 

1873, 

. 19  4 

20  2 

26  3 

41  5 

54  7 

67  8 

68  5 

64  4 

56  6 

44  3 

34  1 

30  8=44  0 

1874, 

. 30  1 

27  7 

31  0 

36  1 

58  2 

69  1 

71  0 

65  7 

64  2 

47  5 

35  2 

29  0  =  17  0 

1875, 

.  17  C 

15  0 

28  4 

39  0 

56  6 

66  2 

69  3 

65  6 

57  5 

47  2 

36  3 

25  1  =42  7 

1876, 

.  33  5 

27  3 

30  0 

40  6 

54  4 

69  3 

72.0 

71  3 

57  4 

43  5 

38  3 

16  0=46.1 

1877, 

. 20  7 

30  0 

29  3 

44  l 

55  0 

66  5 

70  9 

69  3 

61  8 

53  6 

39  1 

37  0  =48  1 

1878, 

.  27  0 

31  0 

40  4 

52  2 

55  0 

61.3 

74  0 

70  0 

61  0 

51  2 

37  0 

23  4=48  6 

1879, 

. 20  3 

21  3 

34  3 

41  8 

59  0 

66  4 

72  0 

67  1 

58  2 

56  4 

37  9 

32  C=47  2 

1830, 

.  35  0 

29  6 

31  7 

45  3 

65.7 

65.0 

73  2 

68  4 

61  7 

48  0 

30  3 

19  6  =  47  S 

1831, 

.  19  5 

22  0 

32  3 

40  7 

59  0 

63  5 

72  0 

73  1 

72.0 

65.0 

31.1 

34  5=47  9 

1882, 

.  25  1 

32.0 

35  4 

42  8 

50  0 

66  2 

68  6 

68  8 

63  3 

55.0 

34  5 

23  0=47  0 

1833, 

.  19  0 

24  0 

25  0 

43  3 

56  0 

68  0 

70  8 

66  0 

53  5 

47  5 

37  3 

26  3  =  45  .1 

1884, 

. 17  0 

28  0 

30  7 

41  0 

53  5 

65. 3 

66  6 

68  3 

66  0 

51  7 

35  7 

25. 6=44.3 

1885, 

. 17  8 

13  7 

20.1 

41  2 

57  0 

65  8 

72.1 

66  6 

59  8 

44  4 

33  8 

24  2  =43  0 

1886, 

. 19  5 

22  8 

32.8 

51  4 

61  5 

65  8 

70  0 

68  0 

65  8 

50.4 

35  2 

21.5=47.0 

1887, 

. 22  1 

30  3 

29  5 

44  0 

65  1 

68  4 

76.8 

65.5 

59  0 

45  4 

35  8 

28  0=  47  4 

Means, 

. 22  4 

24.5 

30  4 

43  5 

56  4 

66.3 

70  8 

67.7 

60.6 

48  0 

34  9 

25.1=45  7 
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The  above  report  began  at  Pennsville,  in  1864,  and  bore  that  name 
until  1870,  when  the  name  was  changed  to  Grampian  Hills,  and  Elisha 
Fenton,  the  first  observer,  was  succeeded  by  Jonathan  Kirk,  and  soon 
after  by  Nathan  Moore,  who  continues  a  voluntary  observer  reporting 
to  the  signal  office.  The  record  is  well  kept  and  valuable  as  a  stand¬ 
ard  for  comparison  in  all  that  part  of  the  State. 

NORTH-WESTERN  PENNSYLVANIA. 

The  surface  of  north-western  Pennsylvania  is  not  so  much  broken 
by  mountains  or  abrupt  uplifts  as  the  central  part  of  the  State  is,  but 
it  has  a  rough  section  in  McKean,  Venango  and  Warren  counties,  with 
a  high  plateau  at  the  west,  breaking  down  sharply  a  few  miles  from 
Lake  Erie  to  the  low  level  of  the  lake.  The  hills  and  plateau  are 
colder  than  the  lake,  and  nearly  as  cold  as  any  of  the  high  lands 
eastward;  but  there  is  no  district  much  below  44°  for  the  mean  of  the 
year.  At  Franklin,  Venango  county,  the  mean  is  about  45°,  and  at 
Meadville,  Crawford  county,  somewhat  more,  while  the  upland  posts 
at  Ceres,  McKean  county,  and  Corry,  Erie  county,  are  not  yet  clearly 
settled,  but  near  44°.  At  Erie  the  mean  is  increased  to  48°  by  the 
warmer  autumn  and  winter.  The  results  of  fifteen  years  observations 
at  Erie  comparing  with  twenty  years  at  Franklin  as  follows : 

J.  F  M  A..  M.  .T  J.  A  S.  O  V.  D.  Vr. 

Erie .  26  7  27  7  32.6  43  8  57  6  67  1  72  0  69  9  63  7  53  0  40  4  32  1-48  9 

Franklin,  ...  23  1  24  3  29  8  43  3  54  6  62  5  67  0  64  7  56  9  45  7  34  2  25  4  44  3 

Differences,  36  34  28  05  30  46  50  52  68  73  62  4  7=  46 

There  is  no  difference  in  April,  the  cooling  influence  of  the  lake 
being  then  very  effective,  but  in  all  the  later  months  of  the  year  the 
difference  is  very  great,  rising  from  5°  in  July  and  August  to  7.3°  in 
October.  The  influence  of  the  lake  continues  through  the  winter,  but 
is  most  marked  from  September  to  December. 

There  are  no  records  of  sufficient  length  to  fix  the  temperatures  at 
Corry  and  on  other  portions  of  the  plateau,  and  those  recorded  at 
Jamestown,  New  York,  can  scarcely  be  taken  to  represent  it.  Fredonia, 
New  York,  which  is  near  the  lake,  fairly  confirms  the  record  at  Erie,  but 
Jamestown  is  warmer  than  Franklin,  and  less  influenced  by  winter 
cold  than  Corry,  which  will  nearly  agree  with  Franklin  at  44°  for  the 
year.  At  Meadville  the  influence  of  the  warmer  country  at  the  south¬ 
west  produces  a  marked  effect,  bringing  the  yearly  mean  up  to  48  2°, 
not  much  below  Erie,  if  at  all ;  April  is  3°  higher  than  at  Erie,  but 
the  autumnal  months  fall  below. 

To  illustrate  the  climate  of  the  north-western  counties,  the  follow¬ 
ing  group  of  summaries  for  the  best  observed  periods  is  given  to 
include  two  also  in  New  York  near  the  boundary  : 
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J.  F  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Vr. 

Erie,  15  years,  .  26.7  27.7  32  6  43  8  57  6  67.1  72  0  69  9  63  7  53  0  40  4  32  1=48  9  Signal  Officer. 

Meadville,  5| 

years,  .  .  23.2  28  4  31  9  46  3  57  4  68  8  72  2  68  1  62  4  51  1  33  8  29.8=43.2  Prof.  Thickstun. 
Moss  Grove,  4 } 

years,  24  2  25  9  30  4  44  4  57  9  68  3  72  0  69  1  66  7  43  7  38  7  26  1=47  2  F.  Schreiner. 

Franklin, 20yrs,  23  1  24  3  29  8  43  3  54  6  62  5  67  0  64  7  56.9  45  7  34  2  25  4=  44  3  Rev.  M.  A. Tolman. 

Corry,  8years,  .  19  0  24  9  29  6  65  7  65  9  W.  Loveland. 

Jamestown,  N. 

Y.,3i  years,  .  20  2  24  6  32  7  45  4  57  1  66.0  68  7  66  3  60  9  48  4  36  6  29  3  46  2  Academy. 
Fredonia,  N.  Y., 

20fyrs.,  .  28  3  27  7  35  1  45  8  56  7  65  2  70  6  68  5  61  0  50  9  39  7  31  0=  48  4  Academy. 

Hudson,  O  ,  9j 

years,  ....  23  4  30  4  33.6  48.7  57  7  65  9  70  9  69  5  62  0  49.7  37  1  29  9=  49  1  College. 
GrampianHills, 

23i  years,  .  .  .  22  4  24  5  30.4  43  5  56  4  66  3  70  8  67.7  60  6  43  0  34.9  25.1=48  7  Fenton  and  Moore. 

The  object  of  this  comparison  is  to  show  that  the  north-western 
elevated  district,  extending  from  the  som-ces  of  the  West  Branch  of 
the  Susquehanna  at  Pennsville  (Grampian  Hills)  to  Corry.  at  the 
border  of  Erie  county,  and  with  an  elevation  of  1,500  feet  or  more,  is 
colder  than  the  lake  border,  or  any  part  of  Crawford  county.  The  two 
stations  of  Crawford  county  are  Moss  Grove,  1,400  feet,  and  Meadville, 
1,088  feet.  Pennsville,  1,400  feet,  in  Clearfield  county,  is  nearly  as 
cold  as  Corry,  near  the  State  line  in  Erie  county,  and  at  an  elevation 
of  1,410  feet.  As  the  highest  lands  of  these  north-western  counties 
are  still  more  elevated,  it  is  evident  that  a  considerable  belt  of  those 
highlands  would  average  less  than  45°  mean  temperature. 

Moss  Grove  is  a  station  a  few  miles  north-east  of  Meadville,  from 
which  F.  Schreiner  reported  first  in  1852  and  to  the  Smithsonian  Insti¬ 
tution  to  1859,4  years  10  months;  latitude,  41c  40';  longitude,  79° 
51';  elevation  estimated  to  be  1400  feet,  Meadville  being  1100. 


Mean  Temperatures  at  Erie ,  Erie  county. 
Latitude,  42°  08';  longitude,  80°  12';  elevation,  040  feet. 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

S. 

o. 

N. 

D.  Yr. 

Authority. 

1873,  . 

70  4 

72  8 

70  3 

62  8 

50  0 

34  6 

35  0= 

Signal  Station.— P. 

1874, 

31  8 

28.1 

34  1 

37  3 

57  7 

69  7 

73  l 

71  9 

69  2 

53  5 

41.6 

32  9=50  4 

Norwood,  obser¬ 

1875,  . 

20  3 

16  4 

31  6 

40  3 

58  2 

67  5 

70  7 

67.6 

60  8 

49  7 

37  2 

36  0=46  4 

ver. 

1876, 

35  1 

30  l 

30  9 

43  5 

57  1 

70.8 

74  6 

72  8 

61  2 

47  8 

41  6 

22  1=49  0 

1877,  . 

23  8 

32  4 

29  8 

44  0 

56  8 

67  9 

72  6 

72  4 

65  2 

55  3 

43  4 

40  4  50  3 

1978,  . 

30  4 

33  0 

42  2 

53  6 

56  8 

67.2 

75  2 

72  4 

65  3 

54  5 

42.2 

28  6=51  8 

1879,  . 

24  9 

23  9 

36.2 

43  6 

59  4 

66  7 

73  8 

70.2 

60  9 

59  6 

42.1 

34  7=49  7 

1830,  . 

39  7 

34  2 

33  8 

47.3 

64  7 

69  5 

72  4 

70  1 

62  9 

50  6 

34  4 

25  3  =  50  4 

1881,  . 

22  8 

25.6 

32  1 

40  5 

60  6 

61  7 

72  9 

72  6 

71  3 

57  6 

43  1 

39  1=50  0 

1882,  . 

29  5 

36  5 

37  6 

43  9 

51  3 

65  1 

68  8 

69  7 

63  5 

55  5 

41  1 

30  2=  49  5 

1883,  . 

24  1 

27.3 

28  6 

44  l 

53  9 

67.1 

69  9 

67  4 

58  8 

52  1 

43  8 

33  3=47  5 

1834,  . 

20  7 

30  1 

33  2 

42  3 

56  9 

68  2 

67  7 

68  7 

67  4 

55  6 

40  8 

33  6=48  8 

1885,  . 

23  9 

19.1 

25  0 

44.3 

56  1 

63  6 

71  0 

65  4 

61  4 

50  0 

40  7 

31  4=46  0 

1833,  . 

23  1 

33  9 

31  7 

48  9 

55.8 

64  1 

68  2 

63  4 

64  2 

53  3 

38  9 

25  8=47  0 

1887, 

24  0 

27  9 

29  1 

42  2 

61  1 

67  4 

75  8 

63  6 

60  0 

48  9 

33  8 

32  2=43  1 

Means, 

26  7 

27.7 

32  6 

43  8 

57  6 

67.1 

72  0 

69.9 

63  7 

53.0 

40  4 

32  1=48  9 

This 

series 

at  Erie  dates 

only  from  its  establishment 

by  the  Signal 

Service  (in  1873)  and  as  the  only  station  on  the  low  shore  of  Lake 
Erie.  It  presents  a  contrast  with  the  upland  interior,  southward  and 
eastward,  of  4°  to  5°  on  the  annual  mean,  there  being  a  considerable 
area  having  no  more  than  44°  as  its  mean  annual  temperature. 
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Mean  Temperatures  at  Franklin ,  Venango  county. 
Latitude,  41°  24' ;  longitude,  79°  50' ;  elevation,  980  feet. 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

S. 

O 

N. 

D.  Yr. 

Authority. 

1867, 

48  9 

40.4 

26  5  = 

Rev.  M.  A.  Tolman 

1868, 

20.4 

IS  6 

36  2 

40.0 

56  6 

63.5 

77  3 

60.1 

59  2 

46  4 

33.2 

24  7=45  5 

1869, 

30.3 

29  3 

28.9 

45.1 

56.7 

66  1 

66.8 

69.6 

62.0 

43.8 

33.5 

31  5=46.9 

1870, 

30  4 

25  6 

31  7 

50  6 

63.1 

70.3 

73  0 

69  9 

64.1 

51.7 

38.0 

28  0=49  7 

1871, 

27.6 

27  6 

41.2 

5L  1 

59.6 

67  5 

68  8 

71.3 

56  1 

24.5=  . 

t 

1872, 

22.6 

24.1 

24.1 

46.1 

56.1 

64.2 

63.6 

68.2 

56  S 

45  3 

32.0 

19.1=44  0 

1873, 

23  0 

22.3 

28.2 

40  9 

52  5 

62.8 

66.5 

64.1 

53.4 

43  4 

30.6 

31.1=43.2 

Joseph  Bell. 

1874, 

30  9 

29.1 

32  7 

34  5 

58.3 

67.7 

65  9 

64.3 

60  0 

40.4 

34  4 

27  1  =45  4 

1875, 

16  3 

13.3 

28  1 

39  4 

54  8 

62.1 

65.2 

65  2 

54  6 

43.8 

32.1 

32.1  =  41  4 

1873, 

31  9 

28  6 

29  4 

40  4 

54  2 

65  4 

67  9 

67  3 

56  2 

42  1 

35  3 

16.3=44.6 

1877, 

19  3 

28.0 

27  3 

43  9 

52  9 

62  9 

66  6 

65  3 

57  3 

43  0 

33  9 

35.2=45.2 

, 

1878, 

24.9 

27  3 

37  9 

43  3 

52  0 

57  8 

68  0 

63.2 

56  9 

45  3 

34.6 

21.4  45.0 

1879, 

18  4 

18  6 

29  5 

38.6 

53  6 

57  7 

65  5 

62  8 

51.4 

51.6 

34.7 

29.6=42.7 

1880, 

34  6 

28.5 

29  7 

43  1 

58.7 

61  8 

64.2 

63.3 

54.8 

43.6 

26  8 

19.2  =44.0 

1881, 

18  2 

20  3 

22  2 

42.4 

57  0 

58.0 

66.3 

66.3 

66  8 

50  5 

33  1 

31  8=44  6 

1832, 

23  3 

30  3 

33  3 

40  1 

48  5 

60  5 

62.4 

63  1 

56  8 

43.3 

32  7 

22.9=43.5 

1833, 

18  2 

24.0 

23  6 

40  8 

51  4 

61.8 

63  2 

58  7 

52  l 

44.9 

35.9 

25.7=41.7 

1881, 

15  4 

28  1 

30  4 

49  0 

52  8 

63  4 

61  5 

61  5 

59  5 

47  2 

32.6 

25.2=43.1 

1385, 

J8.2 

14.0 

19  6 

39  6 

53.0 

53  2 

66  4 

60  1 

52  6 

42  1 

34  5 

26.2=40.0 

13S6, 

19  1 

19  7 

29  8 

45  4 

52  8 

59  8 

63  0 

61.9 

55.9 

44  7 

30.9 

18.2=41.8 

1887, 

21.3 

29  3 

33  6 

47  8 

61  8 

65.2 

73  2 

62  9 

54  9 

44.1 

35  7 

26  2=47.2 

Means,  20  yrs., 

23. 14  24  32  29  79  43  29  54.62  62  54  67.0 

64  7 

56  87 

45.72  34  2 

25  4=44.3 

This  series  was  begun  by  Rev.  M.  A.  Tolman  and  sent  to  the  Depart¬ 
ment  of  Agriculture  until  1872,  when  it  was  renewed  and  became  a 
station  of  voluntary  observation  reporting  to  the  Signal  Office,  and  so 
continues.  This  record  shows  some  remarkable  extremes,  both  for 
single  months  and  complete  years. 


Highest, 

.  34  6 

30  3 

41  2 

51.1 

63  l 

70  3 

77  3 

71  3 

66.8 

51  7 

40.4 

35  2=49  7 

Lowest, 

.  15  4 

14  0 

19  6 

34  5 

48  5 

53  2 

62  4 

58  7 

51  4 

40.4 

26  8 

16  3=40  0 

Range,  .  . 

.  19.2 

16  3 

21.6 

16  6 

14  6 

17  1 

14  9 

12.6 

15  4 

11  3 

13  6 

18  9=  9  7 

Mean  Temperatures  at  Meadville ,  Crawford  County. 
Latitude,  41°  39';  longitude,  80°  09';  elevation,  1,088  feet. 


J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr.  Authority. 

1855,  .  5S  4  63  3  67  6  64  7  47  2  41.5  29  0=  Prof.  Thlckstun. 

1858 .  14  1  18  7  28  4  47.8  56  6  71  8  74.9  65.5  59  9  47.9  38.4  24  0=  45  1 

1857,  ...  13  6  36  2  30  2  36  9  54  4  64  8  72  0  66  8  6  2  4  48  8  34  4  34  2=48  2 

1858,  ......  31  9  20  7  31  9  46  7  55  8  71  7  74  3  67  9  62  9  54  0  35  1  31  4  =48  7 

Mean,  5  years  9 

months,  ...  23  2  28  4  31  9  46  3  57.4  68.8  72  2  68.1  62  4  51.1  38  8  29  8  =  48  2  Schott’s  Tempera¬ 

ture  Tables,  1839 
to  1858. 

1881,  .  .  .  63  8  74  2  .  .  40  7  33  5= .  . 

1882,  ....  30  1  36  6  36  8  45  8  53  8  67.9  69.8  71  7  65  3  . = .  .  W.  S.  Wise. 

1883,  .  28  1  30  3  . . 

1886,  .  ..  ..  -.27  3=.. 

1887,  .  25  0  33  0  33  0  .  .  71  1  73.0  85  0  71.9  68  4  52  4  43  5  33  7=  . 


IFss  Grove ,  Crawford  County ,  F.  Schreiner ,  Observer. 
Latitude,  41°  40';  longitude,  79°  51';  elevation.  1.150  feet. 


1854,  .  23  1  26  2  33  0  43  2  58  0  68.1  74.0  71  8  66  5  51.9  35  8  25  4=48  0 

1855  .  27.1  25  8  29  5  47  5  57  8  62  1  71  2  68  4  64.2  45  4  41  0  26  8  =  47  2 

1856  .  13  1  16  3  22  0  47  1  51  9  69  4  72  5  e5.2  59  2  47  6  37  2  22.4=43  7 

1857,  .  11  8  33  8  ...  =  .  . 

Means,  4  years 

10 months,  .  .  24  2  25  9  30  4  44  4  57.9  68.3  72  0  69  1  60  1  48  7  38  7  26  1  47.2  Schott's  Tempera¬ 

ture  Tables. 
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Mean  Temperatures  at  Ceres ,  McKean  Countjj ;  Jamestown ,  New 
York  ;  Fredonia ,  New  York ,  anc?  Buffalo,  New  York. 

J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr.  Authority. 

Ceres,  9f  years,  23.3  23  5  32.3  42  8  56  1  64  6  68.5  66.6  59.0  45  7  36  2  27  1=45  5  Schott’s  reduction 

of  Dr.  R.  P  Stev¬ 
ens’  o  bserva- 
tlons. 

Jamestown,  N. 

Y.,  3}  years,  .  20  2  24  6  32  7  43  4  57.2  66  0  68.7  66  3  61  0  49  4  36  6  29.3=  46  2  Academy  system. 

Fredonia,  N  . 

Y  ,  201  years,  28  3  27.8  35  2  45  8  56  7  65  2  70  6  68.5  61  0  50  9  39  7  31  1=48.4  Academy  system 
Buffalo,  N.  Y., 

27a  years,  ...  24  7  27  5  32  I  43  1  53  2  63.8  69  6  68.4  60  9  48.9  38  7  28  1=46.9  Consolidated  ser¬ 

ies  from  Schott's 
tables. 

Ceres,  McKean  county — latitude,  42°;  longitude,  78°  17';  eleva¬ 
tion,  1,440  feet;  near  Bradford. 

Jamestown,  New  York — latitude,  42°  06';  longitude,  79°  16';  ele¬ 
vation,  1,364  feet ;  at  foot  of  Chatauqua  lake. 

Fredonia,  New  York — latitude,  42°  26';  longitude,  79°  21';  eleva¬ 
tion,  715  feet;  near  Lake  Erie. 

Buffalo,  New  York — latitude.  42°  53' ;  longitude,  78°  53' ;  elevation, 
650  feet ;  Eastern  end  of  Lake  Erie. 

It  is  evident  from  this  comparison  that  the  highlands  of  northern 
Pennsylvania  are  colder  than  western  New  York  at  lower  elevations, 
although  the  higher  parts  of  Chatauqua  county  will  be  equally  cold 
with  the  like  elevations  in  Pennsylvania. 

WESTERN  PENNSYLVANIA. 

We  have  seen  that  the  climate  became  milder  in  Crawford  county 
than  in  Clearfield  county,  even  at  a  position  farther  south,  at  this 
interior  district,  by  comparing  Meadville  and  Erie  with  Pennsville  or 
Grampian  Hills.  This  characteristic  is  slill  more  apparent  on  the 
tributaries  of  the  Allegheny  and  Ohio  rivers  in  the  western  counties 
south  of  Crawford.  In  Mercer  county  the  locality  of  Greenville, 
which  is  a  few  miles  south  of  Meadville,  represents  the  first  point  of 
the  Ohio  valley,  but  it  is  not  changed  generally.  Next,  New  Castle, 
in  Lawrence  county,  thirty  miles  south  of  Greenville,  represents  an 
annual  mean  of  51°  and  fully  inaugurates  the  characteristics  of  the 
Ohio  Valley  generally.  This  distinction,  as  compared  with  Eastern 
Pennsylvania,  is  not  very  great,  as  the  annual  mean  temperatures  are 
nearly  the  same  at  the  same  latitudes,  and  also  the  curve  among  the 
months  is  nearly  the  same.  Pittsburgh,  at  40°  30',  compares  closely 
with  Carlisle,  at  40°  16',  and  Morrisville,  Bucks  county,  at  40°  13',  as 
the  following  citations  show  : 


J.  F.  M. 

Morrisville,  68  years, .  30  6  29  7  38  5 

Allegheny  arsenal,  34  years,  ....  29.1  31  6  38.9 

Carlisle,  40  years,  .  28  0  29  9  37.7 

Philadelphia,  64 years .  31  6  33  2  40  4 


A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

50.7  62.4  71  0  74.8  72  2  64.8  53  6  42  6  31.3=  51  9 

50  6  61  4  69  3  73  2  71  4  63.7  51  4  40  3  32.0-511 

50.2  61.1  71.2  75.4  72.8  64.2  52.3  40.4  30.9—51  2 

51.6  63  6  71.9  76,8  74  4  66  7  55  5  44  4  34  7=53.7 
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While  Philadelphia  and  Morrisville  are  both  at  sea  level  Carlisle  is 
at  an  elevation  of  500  feet  and  Pittsburgh  of  800  feet,  yet  there  is  very 
little  difference  in  the  general  measures.  Philadelphia  is  warmer 
because  of  its  local  influences  and  from  its  low  position,  as  it  is  also 
thirty  miles  south  of  Pittsburgh.  The  important  point  is  that  there 
is  apparently  no  generic  distinction  between  the  climate  of  the  Ohio 
valley  and  that  of  eastern  Pennsylvania  so  far  as  the  distribution  of 
heat  is  concerned. 

The  range  of  single  extremes  of  temperature  is  not  fully  shown  by 
the  statistics  at  hand  for  the  present  discussion,  and  decision  on  that 
point  must  be  reserved.  The  general  impression  is  that  single  ex¬ 
tremes  fall  lower  and  rise  higher  on  the  western  slope  of  the  moun¬ 
tains  and  in  all  parts  of  the  Ohio  valley.  In  the  range  of  extreme 
monthly  means  there  is  a  greater  difference  in  the  western  part  of  the 
State  by  three  or  four  degrees,  ass  a  difference  of  20°  to  22°  for  a  win¬ 
ter  month  there  as  compared  with  16°  and  18°  in  the  eastern  counties. 


Mean  Temperatures ,  at  New  Castle ,  Lawrence  county. 
Latitude  41°  02';  longitude  80°  2P;  elevation,  850  feet. 


J. 

F. 

M. 

A. 

M. 

j. 

J. 

A. 

s. 

o. 

N. 

D.  Yr. 

Authority. 

1866, 

26  4 

29  1 

34  4 

54  3 

57.6 

69  9 

75.7 

65.2 

61  8 

54  6 

44  0 

28  0  -  50  1 

E  M.  McC.  nnell 

1867, 

70  5 

35  2 

3>  4 

48  5 

52.7 

69.3 

70  1 

69.9 

65  5 

55  4 

45  9 

28  3=49  5 

observer. 

1868, 

24  4 

25.7 

41  4 

45  2 

59  2 

70  5 

1 77  3)  73.4 

61  8 

50.6 

41  4 

27  2  -49  9 

1869, 

33  2 

32  7 

31  8 

49  3 

60  7 

69  4 

72  9 

73  0 

64  7 

45.0 

34  5 

31  9  =  49  9 

1870, 

31  3 

27  6 

33.8 

52  4 

66  3 

73  0 

76  0 

72  7 

66  6 

55  0 

41.0 

28  1  -  51  0 

1871, 

30  1 

32  0 

45  4 

55.3 

63  8 

69  3 

7i  4 

75  0 

61  4 

55  7 

34  3 

= 

1872, 

24  9 

27  9 

28  6 

48  8 

57  7 

68  3 

75.8 

74  2 

62  9 

51  1 

35  1 

22  4=48  2 

1873, 

26  5 

27  9 

34  8 

49  6 

61  6 

72  9 

73  8 

71  0 

58  3 

50  4 

34  6 

35  1=49  7 

1874, 

34  4 

32.4 

37  4 

40  8 

60  l 

72  0 

74  3 

69  5 

69  5 

52  9 

40.2 

32  5  51  3 

1375, 

20  4 

19  4 

33  9 

45  6 

61  8 

69  2 

73  6 

70  7 

63  6 

49  2 

36  8 

33  4  =  48  2 

3876, 

35  1 

33  1 

34  6 

47  9 

61  3 

73  7 

75.6 

73  3 

61  4 

48  6 

41  5 

20.6  =50  5 

1877. 

24  8 

34  2 

32  9 

50  4 

59  7 

71  3 

75  5 

71.9 

66  4 

56  2 

41  7 

41  9=52.2 

187S, 

29  3 

33  8 

45.2 

55  7 

59  9 

68  0 

78  9 

73  8 

65  2 

53  5 

40  8 

25  8=52  5 

1879, 

23  2 

25  3 

38  5 

47  8 

63  2 

69  2 

74  5 

70.6 

61  8 

60  5 

42  1 

36  4=51  1 

1880, 

41.6 

34  5 

36  7 

52  4 

69  6 

71  3 

72  9 

72  9 

64  3 

52  7 

33  2 

24  6  =  52.2 

1881, 

23  8 

28  1 

35  1 

45  7 

66.2 

67  4 

75  2 

75.0 

73  5 

58  6 

42  3 

35.9=52.2 

1882, 

28  3 

37  2 

40  8 

49  7 

56  4 

69  4 

71.1 

•  •  —  - 

Means, 

16 12 

yrs., 

28  2 

30  1 

37  3 

49  9 

61.1 

70  2 

74  4 

72  0 

64  2 

53  2 

39  3 

30  3  =  50  8 

Highest 

41  6 

3  2 

45  4 

55  7 

69  6 

73  7 

78  9 

75  0 

73  5 

60  5 

45  9 

41  9=52.5 

Lowest, 

•  • 

20.4 

19.4 

28  6 

40  8 

52  7 

67  4 

70.1 

65  2 

58.3 

45.0 

33  2 

20  6=48  2 

Range, 

21  2 

17  8 

16  8 

14.9 

16.9 

6.3 

8.8 

9.8 

15.2 

15.5 

12.7 

21  3  =  4  3 

Mean  Temperatures  at  Allegheny  Arsenal ,  near  Pittsburgh ,  Allegheny 

county. 

Latitude,  40°  30' ;  longitude,  79°  59';  elevation,  704  feet. 

.T.  F.  M.  A.  M.  J.  .T.  A.  S.  O.  N.  D.  Tr.  Authority. 

1825,  ....  31  2  37.5  45  2  50  4  64  1  71  8  76  0  74  0  63  1  54  5  39  4  30  8  =  53  2  Surgeon  Military  Post. 

1826,  .  .  28  1  34  0  43  7  49  0  71  0  72  5  74  2  72.7  66.5  56  8  43  9  34  7  -53  9  Army  Meteorological 

1827,  .  .  26  1  39.5  48  4  57  2  62  3  69  1  74  5  74.2  65  9  54  5  42  7  41.8  -54  7  Registers. 

1836,  ...  28  8  20.1  31  6  54  1  74.6  73  0  74  7  63  5  62  2  38  2  30  8  22  4  4  ,  2 

1837,  ....  16  8  25.6  27  7  31  3  59.7  70  3  74  4  72  0  57  4  52  3  42  9  32  3  =  46  9 

1838  .  .  33  2  18  5  41  6  45.0  54  0  71  7  77.8  74  6  66  0  55  5  40  2  22  3  =  50  0 
1839,  .  .  30  7  32  6  37. 1  54  8  61  0  65  3  72  9  69  8  63  5  58  0  36  0  30. 3  =51  1 
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J. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

s. 

o 

N. 

D. 

Vr — 

1340,  . 

21  8 

39  1 

40.2 

53.1 

61.7 

69  6 

71  2 

69  5 

59.6 

52  0 

39.4 

29.4 

=50.6 

1841, 

30  0 

29  6 

33  7 

47  5 

57  5 

70.9 

68  3 

63  2 

66  1 

46  5 

41  1 

30  5 

=49  1 

1842, 

34  0 

36  1 

46  8 

54  4 

56  4 

65.4 

69.9 

68.1 

64  4 

49.8 

35.6 

31.0 

=  51.0 

1843,  . 

35  8 

23.8 

26.0 

48  0 

57  6 

68  1 

72.4 

76  2 

66.8 

46.1 

37.4 

33  6 

=  48  9 

1844 

25  5 

31  4 

40  8 

59.5 

62.5 

68  2 

73.1 

69.0 

62.2 

47.2 

38  6 

31  9 

=50  8 

1845,  .  . 

33.5 

31.9 

39  5 

53.6 

58  3 

89  1 

70  6 

72  4 

62  1 

47.4 

38.1 

23.1 

=  40  9 

1846,  .  . 

29.3 

27.7 

40.1 

54  3 

65.4 

68  9 

73  3 

74.1 

68  5 

51.5 

45  3 

35  7 

=52  8 

1847,  . 

29  9 

32.6 

37.3 

50.3 

62  4 

67  0 

72.5 

63  7 

62.0 

49  4 

42  1 

33  1  = 

=  50  6 

1848,  . 

33  6 

31  5 

36  4 

48  8 

64  3 

68  4 

71. 0 

70  9 

58.1 

50.2 

36.6 

40.2 

=50.8 

1349,  . 

.  . 

28  3 

28  1 

41  0 

47.8 

60.4 

70.9 

71  5 

69  $ 

60.2 

50.2 

44.8 

30  2 

=50  3 

1850,  .  . 

33  6 

31.9 

35  5 

46  1 

54  0 

68  5 

76  1 

72  3 

62.5 

49.3 

42  1 

32  7 

=  50  4 

1851, 

32  5 

37.7 

42.5 

48  8 

61.3 

66  4 

72  2 

69  2 

64.5 

51  7 

36.6 

27.0 

-50.8 

1852 

23  6 

31  4 

40  2 

44  5 

59.8 

66  2 

73  7 

69  4 

62.1 

57  2 

39.6 

36  6 

=50  4 

1853 

29.3 

32  1 

38  5 

50  4 

60  9 

73  7 

72.2 

71  9 

65  0 

43  5 

44  4 

29.4 

=51.4 

1554,  . 

29  1 

33  5 

40  4 

49  3 

01  2 

71  2 

73  2 

76  4 

69.9 

53  3 

37  9 

30.5=52.6 

1855,  . 

32  3 

21  7 

35  4 

51  9 

59  7 

6S.1 

74  2 

70  1 

66  7 

48.5 

44  3 

31.5 

=50.2 

1856,  . 

16  6 

20  6 

27  7 

51.6 

59  4 

72  6 

75  9 

69  1 

62  4 

49  8 

40  1 

27  7 

=47.8 

1357,  .  . 

16  4 

40.6 

36.0 

41.9 

57  8 

58.8 

73  6 

70  6 

64  8 

51.7 

39.0 

37.5 

=48.9 

1858 

37  1 

25  8 

37  7 

51.6 

59  6 

72.7 

77.1 

72  0 

63  1 

55.4 

38.8 

33  6 

=52.5 

1859, 

31.3 

34  2 

45  9 

49  6 

65.6 

66.8 

75  0 

70.0 

62  8 

48  2 

42  0 

29.2 

=51.7 

1860,  . 

30  2 

41.5 

42  2 

50  9 

65  9 

68  9 

72  0 

75  5 

61.1 

55.0 

41  7 

29  0 

=52  8 

1861,  . 

29.7 

35-5 

39  7 

50  8 

56  0 

73  0 

70  2 

67.1 

66  2 

55  5 

40  0 

35.1 

=51  7 

1862,  . 

33.0 

32  1 

33.5 

51  6 

60  0 

67  2 

72.2 

74  5 

67  1 

54.8 

40  7 

37.7 

=52  4 

1863, 

,  . 

33.8 

32.8 

36.3 

49  0 

64  3 

63  0 

73  0 

74  7 

81.8 

51  1 

43.8 

35.0 

=52.0 

1364,  . 

27.8 

32.0 

36  3 

50.2 

64  5 

71  0 

77  4 

74  3 

64  4 

50.6 

42.1 

32.6 

=52  1 

1865,  .  . 

24.0 

32.5 

47  3 

54.3 

62.5 

75.4 

73.2 

70.8 

72  2 

51.7 

41  3 

35.3 

=53.4 

1866,  . 

63  5 

53  1 

42.0 

27.4 

=  .  . 

1867.  . 

21  4 

37.7 

36  0 

52.5 

= 

Means, 

34 

years, 

29  1 

31  6 

33  9 

50  6 

61.4 

69  3 

73  2 

71.4 

63.7 

51  4 

40.3 

32.0 

=51.1 

Mi  ans. 

23 

29.2 

31.2 

39  0 

50  0 

60.9 

69  2 

73.0 

71  2 

63  6 

50  9 

39.8 

31.4 

=50  9 

yrs  ,  iszo-94 

Highett 

1  ■ 

37  1 

41  5 

43.4 

59  5 

74.6 

75.4 

78.2 

76.4 

72  2 

57.2 

45  3 

41  S 

=53.9 

Lowest 

16  4 

18  5 

26  0 

31  3 

54  0 

58  8 

68  3 

67  1 

57.4 

38  2 

30.8 

22  3 

=46  9 

Range, 

20.7 

23  C 

22  4 

2S.2 

20.6 

16.6 

9.9 

9  3 

14  8 

19.0 

14  5 

19  5 

=  7.0 

[No.  5, 


War  Department 
Report,  1855. 


Allegheny  Arsenal  is  on  the  south-east  bank  of  the  Allegheny  river, 
three  miles  north-east  of  Pittsburgh,  and  for  most  of  this  extended 
period  the  observations  were  taken  with  care  and  may  be  relied  on. 
They  were  published  in  the  two  quarto  volumes  of  War  Department 
observations  up  to  1860,  the  later  returns  being  made  to  the  Smithson¬ 
ian  Institution.  Some  of  the  extremes,  as  that  of  31.3  for  April,  1837 ; 
74.6  for  May,  1836,  54.0  for  May,  1850,  30.8  for  November,  1836,  are 
possibly  open  to  question,  although  without  an  opportunity  to  com¬ 
pare  with  contemporary  series.  The  great  range  of  monthly  extremes 
is  very  apparent,  however,  reaching  22°  for  the  winter  and  spring 
months,  and  ll.°0for  the  summer  months,  while  the  range  at  Philadel¬ 
phia  for  sixty-four  years  is  only  1S°.5  for  the  winter  months  and  10.°0 
for  the  summer  months. 


Mean  Temperatures  at  Pittsburgh. 

1.  Oakland  Station — latitude,  40°  32';  longitude,  80°  02';  eleva¬ 
tion,  1,026  feet. 

2.  Marine  Hospital — latitude,  40°  30';  longitude,  80°  O';  elevation, 
800  feet, 

3.  Signal  Station — latitude,  40°  32';  longitude,  80°  02';  elevation, 
950  feet. 
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J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr.  Authority. 

1854 .  26.8  31  2  39  3  47  3  60  0  70  2  77  9  75  9  71  5  56.5  41  1  29  1=53  2  Dr.  W.  W.  Wll- 

1855,  .  31  2  20  2  33  4  51.1  59.2  63  6  73  4  70.1  66  7  48  8  44  7  31  8=46.5  son,  at  Oakland 

1858  .  16.3  21.6  27.5  51.6  59  2  70  9  74  8  67.1  62  7  51.0  41.1  26.4=47  5  Station. 

1857 .  15.2  37.6  34  0  39  3  55  6  65.6  73  0  = 

1858,  ...  .  .  37.3  25  1  36.7  50  4  58  3  72.0  77  3  73.0  66  5  = 

1855, .  34.8  24.5  33  0  52.4  61  4  65.4  74  1  71  2  68.5  49  5  45  5  33  2=  52.0 

1859  .  -  70  S  65.4  50.9  41.0  37  6=  Wm.  Martin,  at 

1858,  ...  ■  37  5  26.5  36.9  51  3  59  6  73  1  73  7  73  1  63  6  55  4  33  4  37.9=52  5  the  Marine  Hos- 

1859  .  31.5  34  3  45  6  49  1  66.4  67.6  73  7  70  8  62.7  48.2  42  0  29.0=51.7  pital,  and  Dr. 

Spence. 

1861,  .  29.9  =  .  George  Albree. 

1862,  .  54  1  39  7  35  5=. 

1861 .  30.3  32.5  33  5  51  0  58  0  72.0  76  0  67  0  63  0  54  3  44  0  29.5  =  51.8 

1870 .  31  2  31  3  35  1  52  0  64  6  71.4  75  3  70  1  66.8  55  9  42  9  31.1=52  4 

1871,  .  32  5  35  6  47.3  56.2  64  8  73  9  71  7  73  3  59  3  54  8  38.2  29  2  =53.1  Signal  Station.  J. 

1872  .  27  8  30.5  30  7  52  5  62.2  70  1  75  2  73  7  65  3  51.2  35  8  24  8  =  50.0  H.  Bryce  and 

1873  .  28  1  29  9  36  0  45  2  60.7  71.4  77  1  71.0  63  2  50.2  35.3  35  8=50  4  others. 

1874,  ....  35  1  33  9  38  9  41  8  61  3  72  2  73.7  69  3  67  2  51.9  40.1  34  8  =  51.7 

*1S75,  .  22  4  21.0  36  0  45.8  61  5  69.9  72.6  69  4  60  8  49  8  38  1  38  1=48.8 

1876 .  38  2  35  7  35  6  48.2  61.7  74  0  75  8  73  5  61.9  48  6  42.1  23  1=51  5 

1877,  .  27  7  36  6  35.3  50  9  59.1  71  4  74  7  72  1  64  8  56  1  42.7  42  5  =52.8 

1878 .  31.8  36  0  46  0  56  6  53.4  66.0  77  4  73  6  65.6  53.4  41  9  27  0  =  52  8 

1879,  .  26  4  27  4  40.3  48  0  62  9  72.0  75.0  70  6  61  1  39.8  43.1  38  7  =52  1 

1880,  .....  44  1  38  0  38  4  53  8  68  6  71  6  72.8  73  1  65.1  53.0  35.6  26  8  =  53  4 

1881,  .  28.0  25  8  35  9  46  9  66  4  68  5  75  2  74  4  75  4  60.1  45.3  41.0  =  54  0 

1882,  .  32.7  39  8  43  0  50  9  57.2  69  7  71  5  71  1  65  7  58  3  41.8  31.5=52.8 

1883 .  28  6  35.1  34  5  50  3  60.7  70.5  72  8  69  4  62  8  55.3  46.6  36  7=  51  9 

18S4,  .  24  9  39  4  40  2  49  6  61.4  72  7  71.6  71.7  70  4  53  1  42.7  34  3=53  2 

1895, .  28.2  24  0  31.0  50  0  62.3  63  8  76  7  71.0  64  6  52  2  43  6  35  7=  50  7 

1886 .  27.4  30  3  40  4  55.3  62.8  67.9  73  1  72.1  67  2  55  1  41.7  29  5=51  9 

1387, .  30.4  38.5  36.8  51.3  68.2  72  2  80.6  72  3  65.1  53.0  44  7  36  3  =  54  1 


Signal  Station 

means,  .  .  .  30.1  32.9  38  1  50.2  62  4  70  8  74  5  71.8  65  0  54  1  41  1  33  3  .  52  0 

Means  for  25 
years,  entire 

period,  ....  30.1  31  8  37  5  49  8  61  5  70  3  74  8  71  5  65  2  54.1  41.3  32.9=51  8 

Means  for  12i 
years,  Schott’s 
Temperatu  re 

Tables,.  ...  29  7  31.8  38  5  49.9  60  9  70.1  75.7  71  4  65.8  52.9  43.4  33  4  =  51.9 

These  observations  compare  fairly  with  the  series  at  the  Allegheny 
Arsenal,  but  give  somewhat  higher  means  for  June  and  July,  being 
less  shaded  than  at  the  arsenal.  The  signal  station  series  is  very  close 
to  an  absolute  normal.  Oakland  Station  is  west  of  the  river  and  ele¬ 
vated  250  feet  above  the  Marine  Hospital  and  arsenal.  The  signal 
station  is  at  760  feet  above  sea,  with  the  exposed  thermometer  88  feet 
above  the  ground.  (Report  of  1883  ) 

SOUTH-WESTERN  PENNSYLVANIA. 

This  district  enters  to  a  considerable  degree  into  the  Ohio  valley, 
having  all  the  Monongahela  river  country,  which  is  fairly  represented 
by  Canonsburg,  in  Washington  county.  The  heat  of  summer  here  is 
fully  equal  to  that  of  the  seaboard  in  the  same  latitude,  but  the  win¬ 
ters  are  colder  and  the  range  of  extremes  is  greater.  This  feature  is 
more  marked  at  Canonsburg,  which  is  an  elevated  valley,  than  at 
Pittsburgh  or  at  Wheeling.  Thus  the  lowest  winter  month  at  Canons- 
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burg,  at  950  feet  above  the  sea,  is  13°  9',  while^the  lowest  at  Alle¬ 
gheny  Arsenal,  which  also  fell  on  the  month  of  January,  1856,  was  16° 
6'.  At  Philadelphia  the  same  month  was  22°  4'  and  at  Gettysburg  18° 
2'.  At  Somerset,  in  the  mountains,  it  was  14°  3'.  A  single  citation 
like  this  shows  the  identity  of  the  general  conditions,  whether  of  means 
or  of  extremes,  throughout  all  southern  and  central  Pennsylvania. 


Mean  Temperatures  at  Canonsburg ,  Jefferson  College ,  Washington 

,  Countg. 

Latitude,  40°  17';  longitude,  80°  10';  elevation,  936  feet. 


J. 

F. 

M. 

A. 

M. 

j 

j. 

A 

S. 

O 

N. 

D. 

Yr. 

Authority. 

1839,  . 

33  1 

.  . 

1840,  .  .  .  .  . 

44  0 

54  2 

60  7 

71.1 

71 

7 

38  6 

ltev.  S.  R.  Wil- 

1844. . 

61  8 

64  8 

. 

= 

liams. 

1845,  . 

35  8 

35  0 

41  7 

1849 . 

27  1 

29  7 

40.5 

Prof.  Wit.  Smith, 

1851,  . 

D.  D. 

1852, . . 

1853,  . 

1854,  . 

Means,  4  years, 

29  9 

35  0 

42  6 

48  3 

62  5 

68 

6 

74  0 

72 

9 

66  8 

54 

8 

40  0 

31  6 

=52  2 

1851-1854. 

1856 . 

13  9 

19  2 

26  0 

47  1 

56  2 

67 

8 

74  0 

67 

4 

64  0 

52 

4 

39  9 

26  7 

=46.2 

1857 . 

17.8 

41.6 

35  8 

39  8 

55  2 

65 

5 

69  8 

69 

3 

65  2 

50 

6 

38.9 

34  7 

=48.8 

1858,  . 

38  5 

26  7 

38  4 

49  5 

58.8 

71 

0 

74  3 

71 

5 

65  7 

5S 

4 

37  8 

39.0 

=52  3 

1859 . 

32  1 

33  6 

45  6 

43  6 

65  6 

65 

4 

71  5 

69 

9 

63  3 

50 

2 

45.1 

29  2 

=52.0 

I860  not  found. 

1861,  . 

27  8 

34  3 

33  3 

48  8 

53  1 

67 

5 

65  8 

63 

8 

63.0 

51 

7 

37  8 

34  5 

=49  3 

1862,  . 

31  0 

30  7 

38  4 

50  4 

58  4 

1883 . 

31.5 

31  4 

34  0 

45.9 

59  4 

63 

1 

69.2 

70 

2 

58  5 

46 

2 

39  8 

32.1 

=48  4 

1864 . 

26  0 

28  6 

32  3 

44  9 

59  6 

65 

2 

70  6 

70 

0 

59  2 

66 

3 

33. 9 

29  4 

=49.3 

1865 . 

19  4 

27  7 

42.6 

50  7 

58  6 

71 

0 

68  2 

67 

1 

63  2 

43 

5 

37.7 

32  3 

=49  2 

1S66,  . 

24  9 

27  1 

34  3 

52  3 

56  1 

68 

6 

74  3 

64 

7 

62  3 

51 

2 

40.7 

25  6 

=48  5 

1867,  . 

18  0 

36  2 

34  0 

49.1 

52  7 

70 

5 

70.4 

70 

7 

64  0 

51 

0 

45.3 

27.9 

=48  8 

1868,  . 

24  3 

25.9 

42  7 

43.6 

58.5 

68 

6 

77  9 

70 

8 

60.8 

49 

1 

40  6 

23  0 

=  49  2 

1869 . 

35  4 

33.4 

34  2 

48.7 

58  6 

67 

1 

71  1 

70 

7 

62.1 

43 

8 

35  4 

33  3 

=49  5 

1870 . 

34.3 

29  8 

35.0 

51  7 

63  6 

G9 

9 

73  8 

71 

0 

64  7 

53 

5 

40  6 

29.3 

=51  4 

1871,  . 

32  5 

35  9 

16.7 

53  9 

61  7 

72 

8 

70.3 

72 

8 

59.0 

52 

6 

37.3 

28.8 

=52  0 

1874,  . 

34  8 

35  1 

38  8 

43  3 

62  1 

73 

3 

74  0 

68 

7 

66  7 

51 

8 

39  9 

34  9 

=  51  9 

1875,  . 

22  4 

19  2 

36  8 

46.4 

61  7 

69 

4 

70  6 

68 

8 

60  1 

50 

4 

37  5 

38  3 

=48.5 

1976,  . 

37.4 

35.8 

35  8 

48  3 

61.5 

71 

6 

74  2 

72 

0 

61  8 

51 

0 

41.0 

21.9 

=51  0 

1877,  . 

35  3 

34  2 

59.1 

58  1 

70 

4 

73.1 

70 

1 

63.6 

53 

9 

43.9 

41.6 

1878,  ..... 

30  3 

35  8 

45.2 

53  5 

65  1 

Means,  24  yrs., 

28  3 

31  9 

39  1 

48.9 

59  4 

68 

4 

72  2 

70. 

3 

62.6 

52. 

3 

39  7 

31.5 

=  50.4 

This  very  irregular  series  began  with  the  Franklin  Institute  system 
in  1839,  but  is  so  irregular  as  to  be  of  little  value  until  1851-54,  of 
which  years  a  mean  is  given.  The  years  1850,  1855  and  1860  are  not 

found  if  they  were  obtained.  The  years  1S56  to  1859  are  in  the 

Smithsonian  quarto  volume;  1863  to  1871  are  published  in  the  agri¬ 
cultural  reports,  but  are  corrected  as  here  printed.  Other  parts  of  the 
periods  are  in  the  Smithsonian  collection.  The  range  of  extremes  is 
here  as  great  as  at  Pittsburgh,  although  as  the  period  is  shorter  the 
entire  range  may  not  be  shown. 

Highest,  .  .  .  .  38.5  41  6  46  7  61  8  65.6  73  2  71.9  72.9  68  2  66  2  46  3  41  6=52  3 

Lowest .  13  9  19  2  26  0  39  8  52  7  63  1  68  2  64  7  58  5  43  8  35.4  21  9  =46  2 

Range, .  24.4  22  4  20  7  22.0  12  9  10.1  9  7  8.2  9.7  22  4  10  9  19  7=  6.1 
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Mean  Temperatures  at  Fayette  Tannery ,  Fayette  county. 
Latitude,  40°  02';  longitude,  79°  32';  elevation,  891  feet. 


J. 

F. 

M. 

A. 

M. 

j. 

j. 

A. 

s. 

o. 

N. 

D.  Yr. 

1862,  . 

32  2 

30  0 

34.4 

45  9 

53  5 

60.4 

65.6 

66.8 

60.8 

52  0 

39  6 

34.1—47.9 

J.  Taylor. 

1863,  . 

37  6 

31.4 

32.5 

44.0 

56  6 

59.4 

67.6 

66  6 

56  6 

47  4 

42  0 

32.2=47.4 

1864,  . 

28  8 

32.2 

35.1 

46  6 

59  8 

63  9 

72  5 

71  0 

60  7 

47.1 

41.5 

32  0  =49  2 

1865,  . 

21  6 

28  3 

44.5 

52  8 

59  3 

72.5 

70  7 

67.8 

68  9 

48  2 

39.0 

35.3=50  6 

1866,  . 

26.5 

29  9 

36  3 

54  0 

56.0 

68.1 

73  4 

63.9 

62  0 

50  5 

40  8 

26  6=49  0 

1867,  . 

19  0 

35.8 

33  5 

50.2 

52.7 

71.1 

70  2 

69.9 

64  0 

51.0 

42.3 

29  1  =49  L 

1838,  . 

24  7 

24  0 

42  2 

45. 6 

57  6 

68  3 

77  7 

70.6 

60  5 

48  9 

39  5 

26.1=48  8 

1869,  . 

34  9 

32  4 

32  4 

47.2 

57.0 

66.2 

70  9 

70  1 

61  9 

42  6 

34  4 

32  8=48  6 

1370,  . 

34  3 

28  2 

31.9 

49.5 

61  8 

71.2 

75  4 

72  6 

66.4 

54.5 

40  9 

28  6=51  3 

1871,  . 

32.3 

35  0 

47  1 

54  4 

61  7 

•70  8 

71  3 

73.2 

69  2 

53  4 

37  3 

29  0  =52.1 

1872  . 

26  0 

23.9 

29  5 

51  8 

61.2 

70.9 

75  0 

73  2 

63  7 

50.1 

34  9 

24  9=49.1 

1873,  . 

28  1 

29.4 

48.5 

60  5 

71  4 

72  9 

70  5 

62  4 

4s.  7 

34.1 

Means, 

28.9 

30.8 

37  3 

49.3 

58  1 

67  9 

72.0 

69.7 

62.2 

49  5 

38  8 

30  1  49.5 

Mean  Temperatures  at  Somerset,  Somerset  county. 

Latitude,  40°  02';  longitude. 

79°  03' ; 

elevation 

,  2,128  feet. 

1839,  . 

25.3  = 

G.  Mo  wry. 

1840,  * 

21  5 

37  2 

41  5 

50  5 

57.6 

61  4 

66  8 

66  9 

53  8 

48  9 

36.5 

27  9-4  .8 

observer. 

1841,  . 

29  1 

26  7 

34  3 

44  3 

63.1 

70  0 

68  4 

66.3 

60  8 

48  0 

33  5 

30  3=47.6 

1842  and  1843, 

None  observed 

1844,  . 

25  8 

28.0 

37  0 

55  4 

57.5 

63.0 

68  0 

63  0 

56.6 

45  0 

33.0 

29  0=47  2 

1845,  . 

31  2 

29  6 

38.7 

50  6 

53  1 

65  0 

67  0 

67.5 

58  0 

46  3 

36  0 

20  5=46  8 

1846,  . 

26  5 

27.4 

37  5 

49  7 

56  5 

62  5 

67.0 

68  4 

63  7 

43  3 

41  0 

29  0=47.7 

1847,  . 

28.0 

27  5 

63.0 

57.7 

45  0 

39  1 

29  5  =  .  . 

1843,  . 

31  0 

28  0 

32  0 

45  0 

60  7 

63  0 

64  0 

63  5 

52  0 

47.0 

32  7 

32  7=46.4 

1849  . 

23.0 

20.0 

36.5 

42  0 

54  0 

65  0 

65  0 

65  0 

56  0 

47  0 

44.0 

26  7=45  4 

1852,  . 

34  0 

23.0  = 

1853,  . 

20.4 

26  5 

30  7 

41.5 

52  0 

62.7 

61.7 

60  5 

53  3 

42  6 

39  7 

20  7=42.7 

18-54,  . 

24.0 

23  5 

33  5 

40  8 

53  8 

62  7 

64  5 

68  0 

64  0 

53  0 

39  3 

28  7=48  6 

1855, 

30  6 

18  7 

29.3 

45  0 

53  3 

59  6 

67  0 

64  0 

62.7 

44.3 

40  0 

25  0=44  9 

1856,  . 

14  3 

19  5 

23  4 

44  0 

54  5 

69  3 

73  0 

65  4 

53  4 

46.7 

32  7 

21.6=43  6 

1857,  . 

13  0 

35  0 

30.5 

36  0 

54  0 

64  7 

69  0 

66  0 

60  0 

47  0 

36  0 

34  1=45  1 

1858.  . 

31  2 

23  0 

34  0 

47  0 

56  0 

69  0 

72  7 

69  0 

61  5 

53  4 

34.7 

35  6=43  1 

1859,  . 

29.7 

32  5 

41  6 

45  7 

63  3 

63  6 

69  0 

67  5 

60  0 

45.7 

42  2 

27  6=49.0 

1861,  . 

28  3 

34  4 

35  6 

45  4 

52  3 

66  5 

65.4 

67.0 

62  0 

53  3 

38.7 

35  2=48  7 

1863, 

33  5 

30  0 

33  0 

46  9 

62  6 

66  3 

72  9 

74  7 

60  1 

50  4 

42  6 

32  4=  50  5 

1864,  . 

29  3 

32  4 

36  2 

47.4 

65  0 

70  3 

74  6 

73  8 

61  1 

49  6 

41  4 

33  2=51.2 

1865,  . 

23.5 

27  8 

44  8 

52  6 

60  1 

73  9 

73  3 

69  7 

6S  1 

49  8 

41.1 

34  3=51  6 

1865,  . 

27  8 

30  9 

37  8 

52  8 

58  5 

69  6 

76  5 

67  2 

= 

1867,  . 

55  8 

69  9 

72  6 

= 

1868  . 

26  8 

23.8 

38  8 

45  9 

63  2 

50  1 

42  1 

28.9=  .  . 

1889,  . 

34  3 

35  0 

35.8 

58  9 

■  =  • 

Mean-, 

22  yrs  , 

26  4 

28  2 

35.2 

46  4 

57  2 

66  0 

68.9 

66  8 

59  6 

47  8 

38  6 

28.4=47.5 

J. 

F. 

M. 

A 

M. 

J. 

J. 

A. 

S 

O  N. 

T>.  Yr. 

Highest, 

34  3 

37  2 

44  8 

55  4 

65  0 

73  9 

76  5 

74.7 

68  1 

53  4  44.0 

35.6  =  51.6 

Lowest, 

13  0 

18  0 

23  4 

36  0 

52  0 

59.6 

61.7 

60  5 

52. 0 

43  3  32  7 

21  6=42  7 

Range, 

21.3 

19.2 

21  4 

18.4 

13  0 

14  3 

14  8 

14.2 

16.1 

10.1  11.3 

14  0=  8.  9 

This  period  at  Somerset  is  not  uniform,  and  it  is  apparent  that  the 
local  conditions  were  not  the  same  throughout.  The  mean,  which  is 
of  22  years  for  the  winter  months  and  20  years  for  the  summer  months, 
is  evidently  a  fair  definition  of  that  climate,  a  position  elevated  over 
2,100  feet  and  properly  5  degrees  below  the  temperature  at  sea  level 
in  the  same  latitude.  Comparing  Somerset  with  Philadelphia,  there 

*  Omitted  years  1842,  1843,  1850,  1851,  1860  and  1862. 
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is  nearly  5  degrees  difference  in  the  mean  for  each  month  and  for  the 
year. 

[See  Isothermal  Map  in  pocket  of  cover.] 


RECORDS  OF  RAINFALL  IN  PENNSYLVANIA,  COMPILED  BY  LORIN 

BLODGET. 

Philadelphia : 

Dr.  J.  Redman  Coxe,  June,  1798-January.  1800,  three  and  one- 
half  years. 

Reuben  Haines,  Germantown,  July,  1819-December,  1827,  eight 
and  one-half  years. 

Franklin  Institute.  lS31-March  1837,  six  and  one-half  years. 

Maj.  Mordecai,  Frankford  Arsenal,  1836-1843,  eight  years. 
Pennsylvania  Hospital,  1825-1888,  sixty-four  years. 

Fort  Mifflin,  Delaware  county,  1843-4,  1849-1853,  seven  years. 
Prof.  James  A.  Kirkpatrick,  July  1851 -December,  1881,  thirty 
and  one-half  years. 

Thomas  Meehan,  Germantown,  1870-71,  1884-87,  six  years. 
Philadelphia  Water  Department,  Thirteenth  and  Spring  Garden, 
October,  1883-86,  three  and  one-quarter  years. 

Byberry,  Philadelphia  county : 

J.  Comly ;  J.  C.  Martindale,  1851,  1861-63,  four  years. 

Morrisville,  Bucks  county : 

Charles  Pierce,  1793-1824,  autumn  months  only,  thirty-five  years. 
Charles  Pierce  and  Ebenezer  Hance,  1825,  April,  1860  (omitting 
1847,  1848,  1849  and  1853),  thirty-one  and  one-third  years. 
Fallsington  : 

Ebenezer  Hance,  1861-March,  1876,  fifteen  and  one -quarter  years. 
Mahlon  Gillingham,  October,  1878-October,  1887,  nine  years. 
Newtown,  Bucks  county: 

L.  H.  Parsons,  1838-June,  1843,  five  and  one-half  years. 
Moreland,  Montgomery  county  : 

Anna  Spencer,  June,  1864-December,  1865,  one  and  seven- 
twelfths  years. 

Horsham,  Montgomery  county : 

Anna  Spencer,  January,  1866-November,  1873,  eight  years. 
Plymouth  Meeting,  Montgomery  county : 

M.  H.  Corson,  1868-May,  1872,  three  and  one-half  years. 
Norristown,  Montgomery  county  : 

Rev.  J.  Grier  Ralston,  1854-June,1863  (ex.  1860),  eight  and  one- 
half  years. 

Spring  Mill,  Montgomery  county: 

Peter  Legaux,  1810-1827,  eighteen  years. 

Lancaster,  Lancaster  county  : 

Hazard’s  Register,  1812-19,  eight  years; 

Dr.  Washington  L.  Atlee,  1839-1843,  five  years. 
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Ephrata,  Lancaster  county : 

W.  H.  Spera,  November,  1865;  irregular;  February,  1877,  eight 
years. 

Mount  Joy,  Lancaster  county  : 

Dr.  J.  R.  Hoffer,  August,  1857-1867,  1872-1878,  irregular,  eleven 
years. 

West  Chester,  Chester  county  : 

Dr.  Wm.  Darlington,  1818-1827,  ten  years. 

Dr.  J.  C.  Green,  1860-1888,  twenty- nine  years. 

Dr.  George  Martin,  June,  1868-1874,  six  and  one-half  years. 

West  Marlborough,  Chester  county: 

M.  Cope,  1843-1857,  fifteen  years. 

Pocopson  (and  Parkesville)  : 

Fenelon  Darlington,  1854-1873,  twenty  years. 

Lima,  Delaware  county ;  Delaware  Institute  of  Science: 

Joseph  Edwards,  1849-1854,  five  years. 

Chromedale  (near  Lima)  Delaware  county: 

Joseph  Edwards  and  J.  H.  Smedley,  1855-1859,  four  years 
Haverford,  West  Haverford: 

Dr.  Paul  Swift,  1839-1841, 1854-1862, 1884,  June,  1885,  thirteen 
and  one-half  years. 

Pottstown  : 

Dr.  Charles  Moore,  1876-1888,  thirteen  years. 

Also,  report  to  Water  Department,  Philadelphia,  1883-1887,  five 
years. 

Easton : 

George  R.  Houghton,  1856-1859,  1883-1887,  signal  service. 

Also,  Prof.  J.  W.  Moore,  report  to  Philadelphia  Water  Depart¬ 
ment,  1884-1887,  four  years. 

North  Whitehall,  Whitehall  and  Egypt,  Lehigh  county: 

Edward  Kohler,  1860-1868,  a  few  months  only;  1872  to  March, 
1881,  eight  and  one  half  years. 

Reading,  Berks  county : 

Dr.  J.  B.  Pease,  J.  Heyl  Raser,  E.  F.  Smith,  c.  e.,  1839-1840, 
1869-1879, 1883-1886,  eighteen  years. 

Stroudsburg,  Monroe  county  : 

1839-May,  1841,  one  year. 

Nyces,  and  Blooming  Grove,  Pike  county  : 

John  Grothwohl,  May,  1865-December,1887,  twenty-two  and  one- 
half  years. 

Dyberry  (Oregon),  Wayne  county: 

Theodore  Day,  1866  to  1878,  (omissions,  1867-1868,  1876-1877), 
to  1888,  twenty-two  years. 

Honesdale : 

John  Torrey,  1882-1887,  six  years. 
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Hamilton  (Salem),  Wayne  county: 

J.  D.  Stocker,  April,  1869,  irregular,  July,  1874,  four  years. 
Factoryville  and  North  Abington  : 

Rodman  Sisson,  April,  1868,  to  December,  1874,  six  and  three- 
quarter  years. 

Drifton,  Luzerne  county  : 

Dr.  H.  D.  Miller,  1884-October,  1888,  four  and  five-sixths  years. 
Wilkesbarre,  Luzerne  county: 

F.  B.  Hodges,  June.  1883-1887,  four  and  one-half  years. 
Bethlehem : 

Philadelphia  Water  Department,  1886  and  1887,  two  years. 
South  Bethlehem : 

H.  S.  Housekeeper,  1885-1887,  three  years. 

Nazareth : 

J.  0.  Harvey  and  others,  1856,  irregular,  May,  1862,  two  and  one- 
half  years. 

Northumberland : 

Journal  Franklin  Institute,  1839-1841,  three  years. 

Milton,  Northumberland  county  : 

T.  H.  Guffy,  June,  1879-May,  1880,  three  years. 

Williamsport,  Lycoming  county : 

H.  0.  Moyer  and  Josiah  Emery,  1873-February,  1878,  five  years. 
Shamokin  : 

P.  Friel,  1857-1862,  six  years. 

Oatawissa : 

W.  G.  Yetter,  1878-1887,  ten  years. 

Quakertown,  Bucks  county: 

J.  L.  Heacocks,  1872-1876,  June,  1880-November,  1888,  thirteen 
years. 

Hulmeville,  Bucks  county: 

J.  P.  Townsend,  July,  1877-December,  1880,  and  seven  months 
of  1880-84,  three  and  one-half  years. 

The  following  are  stations  of  observation,  1883-1886,  for  Philadel¬ 
phia  Water  Department,  in  water  sheds  of  Delaware  and  Schuylkill 
rivers,  in  Bucks,  Montgomery,  Berks  and  Schuylkill  counties  (three 
in  New  Jersey). 

Lebanon,  Lebanon  county*  1883-1886,  four  years. 

Schuylkill  Haven,  1883-1886,  four  years. 

Reading,  1883-1886,  four  years. 

Pottstown,  1883-1887,  five  years. 

Brower’s,  1883-1886,  four  years. 

Seisholtsville,  July,  1884-1886,  two  and  one-half  years. 

Pennsburg,  September,  1883-April,  1884,  eight  months. 

Green  Lane,  July,  18S4-1885  two  and  one-half  years. 

Frederick,  August,  1883-1886,  three  and  one-half  years. 

Easton,  1884-1886,  three  years. 
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Philipsburg,  N.  J.,  1884-18S6,  three  years. 

Princeton,  N.  J.,  1883-1886,  four  years. 

Fallsington,  Pa.,  1883-1886,  four  years. 

Moorestown,  N.  J.,  1883-1886,  four  years. 

Ottsville,  Pa.,  October',  1883-1886,  three  and  one-quarter  years. 
Quakertown,  1883-1886,  four  years. 

Doylestown,  October,  1883-1885,  two  and  one  quarter  years. 
Sellersville,  June,  1881-1885,  one  and  one-half  years. 

Lansdale,  May,  1881-1886,  three  and  two-third  years. 

Neshaminy  Forks,  September,  1881-1S86,  two  and  one- third  years. 
Tohickon,  October,  1883-September,  1885,  two  years. 

Harrisburg,  Dauphin  county,  Dr.  John  Heisely,  1810-1815,  irregu¬ 
lar,  1851-1871,  omissions  in  1869-1871,  twenty  years. 

Gettysburg,  Adams  county,  Prof.  M.  Jacobs,  1839-1865,  twenty-live 
years. 

Fountain  Dale,  Adams  county,  S.  0.  Walker,  five  years. 


DISTRIBUTION  OP  RAINFALL  IN  PENNSYLVANIA. 

The  climatological  records  of  the  State  of  Pennsylvania  are  very 
full  since  about  1825,  and  embrace  the  results  of  several  systems  of 
observation:  First,  that  of  the  War  Department  in  1821,  which  had 
but  three  stations  however;  next  that  of  the  Franklin  Institute  in 
1839,  which  covered  two  or  three  years  only.  Again  in  1819-50  the 
Smithsonian  system  was  begun  which  was  quite  fully  represented  for 
several  years,  its  latest  published  report  being  in  1859.  There  is  some 
difficulty  in  connecting  this  series  with  that  reported  to  the  Depart¬ 
ment  of  Agriculture.  and  published  first  in  the  monthly  reports  from 
1863,  and  after  1865  in  the  annual  agricultural  reports.  These  closed 
with  1871,  and  at  that  time  the  general  care  of  these  reports  was  trans¬ 
ferred  to  and  merged  in  the  Signal  Service  Bureau,  an  Army  organiza¬ 
tion.  The  observations  were  not  sent  regularly  to  that  bureau  how 
ever,  and  there  is  a  material  interregnum  in  many  of  the  series  from  1872 
to  1876.  If  the  very  full  list  of  reporting  stations  existing  in  1870  and 
1871,  about  35,  could  have  been  continued  to  the  present  time,  the 
summaries  would  be  valuable. 

The  United  States  signal  service  stations  begin  in  1873,  but  there 
were  but  few  reporting,  and  until  the  establishment  of  the  Water 
Department  stations  in  1883,  about  fifteen  of  these  being  then  placed 
in  the  counties  north  of  Philadelphia,  from  which  the  drainage  was  to 
be  utilized,  and  the  State  weather  service  was  inaugurated  in  1S87, 
the  published  results  of  observation  are  insufficient.  It  is  believed, 
however,  that  many  of  these  interrupted  series  continued  to  make 
record  of  their  observations,  and  that  with  some  effort  the  more  valu¬ 
able  of  these  may  be  obtained. 
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The  original  list  reporting  to  the  Smithsonian  Institution  from  1854 
to  1859  was  a  large  one,  and  most  of  these  can  he  recovered.  Their 
results  were  first  published  in  a  quarto  volume  in  1860,  as  a  report  to 
Congress  by  that  institution,  and  again  in  1872  by  Mr.  Schott,  in  a 
quarto  of  the  Institute’s  proceedings.  At  pages  32  to  37  of  this  volume 
summaries  of  rainfall  in  Pennsylvania  are  given  for  one  hundred  and 
four  stations  or  places  reporting  or  recording  the  quantities  of  rainfall. 
In  this  collection  every  record  then  existing  was  embodied,  but  as  the 
ultimate  publication  was  delayed  no  results  of  observation  are  in¬ 
cluded  later  than  to  the  close  of  1866. 

The  agricultural  series  began  about  1863,  and  after  1866  included 
most  of  those  previously  reporting  to  the  Smithsonian  Institution. 
During  1869,  1870  and  1871  there  were  more  than  thirty  stations  so 
reporting,  affording  valuable  series  which  it  would  be  of  much  service 
to  connect  down  to  the  present  time.  These  could  with  readiness  be 
attached  to  and  included  in  the  present  State  W eather  Service.  In 
all,  there  were  about  fifty  of  these  stations. 

In  1883  the  Water  Department  of  Philadelphia  instituted  an  inquiry 
into  the  rainfall  in  the  counties  north  of  the  city  from  which  a  new 
and  greater  water  supply  might  be  drawn,  and  in  the  two  years  fol¬ 
lowing  established  ten  or  twelve  stations  of  observation  on  the  Perkio- 
men,  Neshaminy  and  Tohickon  streams  or  basins.  These  have  afforded 
new  and  valuable  measures  of  the  rainfall  there. 

In  all  the  several  systems  of  observation,  and  including  several 
valuable  series  at  colleges  and  public  institutions,  especially  that  at 
the  Pennsylvania  Hospital,  now  continued  for  sixty-four  years,  there 
are  nearly  three  hundred  separate  series  available  for  use  in  deter¬ 
mining  the  constants  or  fixed  mean  quantities  of  rainfall  in  the  State 
of  Pennsylvania.  These  should  be  sufficient  for  all  practical  purposes 
if  fairly  grouped  and  placed  on  the  surface  of  the  State  in  charts  con¬ 
forming  to  the  general  topography.  There  are  no  abrupt  distinctions, 
and  none  of  the  mountain  ranges  seriously  interrupt  the  general  sym¬ 
metry  of  the  distribution.  The  line  of  the  Alleghenies  does  not  show 
any  specific  excess  of  rainfall,  but  rather  a  deficiency  as  compared 
with  the  vicinity  of  the  Delaware  in  the  south-east. 

The  general  distinctions  shown  in  charts  prepared  by  the  author,  in 
1855,  for  the  War  Department  report,  and  in  1857  for  ‘k  Climatology  of 
the  United  States,”  etc.,  are  preserved  in  the  present  illustration.  The 
quantities  are  somewhat  greater,  probably  from  greater  accuracy  of 
observation,  as  the  early  records  are  now  clearly  seen  to  have  been 
short  measured  generally,  and  often  to  have  failed  to  report  melted 
snow.  The  present  instruments  of  measurement  are  better,  and  care 
is  taken  to  record  the  quantity  immediately  after  falling  in  each  case. 
At  Philadelphia  it  is  clear  that  the  absolute  mean  is  nearer  45  inches 
than  the  average  of  42|  which  appeared  in  the  best  series  thirty  years 
ago.  For  this  result  the  two  excellent  series  of  the  Pennsylvania 
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Hospital,  sixty-four  years,  and  of  Prof.  Kirkpatrick  for  thirty  and  one- 
half  years  are  sufficient  authority.  The  shading  increases  on  the  first 
elevations  inland,  and  it  rises  to  48  inches  before  passing  over  them. 


TROPICAL  EXCESS  OF  RAINFALL  ON  THE  ATLANTIC  COAST  FROM 
FLORIDA  NEARLY  TO  NEW  YORK. 

The  tropical  characteristics  and  local  excesses  of  rainfall  along  the 
Atlantic  coast  from  Savannah  northward  nearly  to  New  York  consti¬ 
tute  a  marked  feature  of  the  summer  climate,  which  in  my  earlier 
investigations  did  not  receive  adequate  notice.  This  was  due  to  the 
defects  of  the  observations  at  the  militarj^  posts  and  to  the  meagerness 
of  other  records,  and  particularly  to  the  want  of  observations  at 
exposed  positions  of  the  coast.  The  later  records,  especially  of  the 
signal  service  stations,  furnish  a  new  and  better  measure  of  the  actual 
conditions  prevailing  on  the  immediate  coast  and  on  exposed  points, 
as  at  Cape  Hatteras,  Kitty  Hawk,  Cape  Henry,  Barnegat,  etc.  It  is 
apparent  from  these  records  that  a  belt  of  especial  liability  to  violent 
storms,  with  heavy  rainfall,  exists  along  the  coast  from  St.  Augustine 
northward,  which  has  its  greatest  development  at  Hatteras,  and  at 
that  point  attains  a  rainfall  of  more  than  65  inches,  having  been  TO 
inches  in  fourteen  years,  all  the  months  participating  in  this  excess, 
and  the  maxima  being  in  August  and  September.  This  average  hav¬ 
ing  been  shown  by  thirteen  years’  observations,  1874  to  1887,  and  that 
of  60  inches  or  more  (61.32)  at  Kitty  Hawk,  N.  C.,  about  fifty  miles 
northward  of  Hatteras,  it  is  evidently  a  comparatively  local  phenome¬ 
non.  At  Cape  Lookout,  about  fifty  miles  south  of  Hatteras,  the  exces¬ 
sive  quantities  at  Hatteras  in  1887  were  almost  exactly  reproduced  in 
the  five  years  from  1877  to  1881,  particularly  in  the  excessive  fall  of 
102  inches  at  Hatteras  and  106  inches  at  Cape  Lookout  in  that  year. 
At  Cape  Lookout  the  measure  for  1877  was  81  inches;  at  Smithville, 
N.  C.,  65;  at  Norfolk,  Va.,  69;  at  Wilmington,  N.  C.,  83.6,  and  at 
Charleston  78  inches. 

The  mean  for  fourteen  years  at  Wilmington  is  57.8  inches,  and  at 
Charleston  is  59.9,  while  Savannah,  Ga.,  has  but  52.7  and  Augusta, 
Ga.,  has  but  49.5  for  the  same  period  of  years  ending  with  1887.  These 
quantities  at  Charleston  and  northward  are  so  well  supported  that 
they  establish  a  localization  very  difficult  to  account  for,  although  fairly 
proved.  It  is  probable  that  a  longer  period  will  reduce  these  aver¬ 
ages,  and  it  is  remarkable  that  the  military  post  records,  Fort  Moul¬ 
trie,  Fort  Johnston,  N.  C.,  and  others,  scarcely  at  any  time  represented 
any  such  heavy  rainfall,  and  only  about  45  inches  as  the  mean. 

Northward,  Cape  Henry,  Va.,  Norfolk  and  Fortress  Monroe  repre¬ 
sent  53,  51.6  and  51  inches  respectively  for  periods  of  fourteen  years 
ending  with  1887,  and  this  quantity  goes  nearly  up  to  New  York; 
although  limited  to  the  immediate  coast.  Cape  May  has  a  mean  of  47 
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inches,  Barnegat  of  48  and  Sandy  Hook  of  51  inches,  all  being  for 
twelve  to  fourteen  years ;  but  Atlantic  City  is  exceptional  in  showing 
42.4  inches  only  for  the  same  time. 

Then  the  inland  stations  of  Maryland,  Delaware  and  south-eastern 
Pennsylvania  continue  to  show  these  tropical  excesses  in  their  monthly 
series  more  than  in  their  totals.  There  is  more  along  the  first  line  of 
low  inland  hills  than  farther  inland,  Delaware  county,  Pa.,  being 
especially  in  the  track  of  very  heavy  local  storms.  These  storms  do 
not  extend  inland  beyond  the  first  line  of  elevations,  but  they  are 
characterized  by  high  temperature  and  densely  saturated  clouds 
brought  on  south-east  winds,  frequently  depositing  ten  inches  of  water 
in  three  or  four  hours.  In  a  series  of  monthly  records  the  occurrence 
of  such  flooding  rains  is  most  directly  traced  by  the  high  quantities  of 
10  to  16  inches  of  rainfall  in  any  month.  At  Hatteras  an  average  of 
four  months  in  each  year  has  such  floods  ;  at  Cape  Lookout  and  Kitty 
Hawk  nearly  the  same  ;  at  Wilmington,  Charleston,  etc.,  three  in  each 
year,  and  at  Norfolk  and  its  latitude  about  two.  Northward  of  Cape 
May  there  may  be  two  or  three  such  storms  each  year,  although  not 
always  giving  the  large  quantity  of  rain  that  falls  further  south. 

At  Philadelphia  this  peculiarly  tropical  feature  is  often  seen,  but 
being  near  its  northern  limit  the  phenomena  are  not  so  violent.  It  is 
usually  disclosed  in  August  or  September.  In  the  rains  of  63  years, 
as  observed  at  the  Pennsylvania  Hospital,  there  were  but  twelve 
instances  of  rainfall  over  10  inches  in  a  month,  and  in  Prof.  Kirkpat¬ 
rick’s  series  of  30  years  there  are  but  six.  In  a  series  of  seventeen 
years  of  observation  at  the  Croton  water  basin,  thirty  miles  north  of 
New  York,  there  is  but  one  instance  of  rainfall  above  8f  inches  in  a 
month. 

In  the  constants  of  rainfall,  which  should  in  all  cases  be  calculated 
daily,  and  not  as  giving  equal  value  for  the  several  months,  the  intrusion 
of  the  tropical  characteristics  is  apparent  in  the  sharp  uplift  in  August 
at  all  1  he  Atlantic  coast  stations,  from  Cape  Henry  northward,  although 
at  Hatteras  the  tropical  excesses  fall  in  almost  every  month  and  evi¬ 
dently  requiring  a  long  period  to  eliminate  irregularities.  The  defi¬ 
ciencies  are  in  February,  April,  May  and  June  and  the  maxima  in 
August,  September,  October  and  March.  In  consequence  of  the  great 
excesses  falling  at  the  time  of  these  storms, few  or  none  of  the  southern 
stations  have  been  observed  sufficiently  long,  but  coming  northward 
the  relation  of  one  month  to  another  is  better  equalized  and  the 
intruding  excess  in  August  is  the  conspicuous  feature.  Cape  May, 
Atlantic  City  and  Barnegat  each  exhibit  this  feature  of  an  August 
maximum  sharply  set  up. 
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RAINFALL  AT  PHILADELPHIA  AND  VICINITY. 

The  records  of  rainfall  are  less  extensive  than  those  of  temperature, 
and  the  earliest  at  Philadelphia  which  are  available  for  comparison 
are  those  of  Dr.  J.  Redman  Coxe,  who  carefully  calculated  the  proper 
form  of  a  gauge,  and  left  a  record  from  June,  1798,  to  February,  1802. 
It  was  undoubtedly  kept  up  as  long  as  his  record  of  temperature  was, 
to  the  close  of  1804,  but  the  last  two  years  have  not  been  preserved. 
P.  Legaux  kept  an  earlier  record  at  Spring  Mill,  Montgomery  county, 
which  was  somewhat  short  as  to  the  quantity  falling  as  snow;  and  a 
record  was  kept  at  Morrisville,  Bucks  county,  from  1790,  of  which 
only  the  last  three  or  four  months  of  each  year  have  been  preserved, 
down  to  1824;  after  that  date  it  is  complete.  Reuben  Haines,  at 
Germantown,  kept  a  valuable  record  from  1819  to  1827,  and  the  valu¬ 
able  series  at  the  Pennsylvania  Hospital  began  with  1825,  and  is  per¬ 
fect  to  the  present  time.  For  more  recent  years,  or  from  1839  to 
1850,  the  several  series  of  temperature  observations  were  accompanied 
by  records  of  rainfall  almost  universally. 

The  following  statistics  of  rainfall,  at  or  near  the  city  of  Philadel¬ 
phia,  are  given  first  in  order  as  was  done  in  the  case  of  temperature 
records.  It  is  not  assumed  that  all  existing  records  have  been  used, 
but  enough  of  the  longer  series  to  practicably  determine  the  constants 
of  monthly  and  annual  quantities  very  closely. 


Rainfall  at  Philadelphia ,  by  Dr.  J.  Redman  Coxe. 

Receptacle — a  square  tin  vessel  12  by  12  inches  aperture,  and 
weighed  for  calculation  of  cubic  inches. 


J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  ST.  D.  Yr. 

1798,  .  . .  3.50  2.40  1.85  .  .  .  .  1.55  4  30=  .  . 

1799,  .  3.75  1.80  5  20  4.35  3.50  3.C0  3.30  2.75  5.59  4.50  1.80  4.25=43  50 

1800,  .  1  95  2.75  5.45  3.50  3  CO  3.10  2  50  4  50  3  50  5  00  2.00  4.22  =41.47 

1801,  .  4.92  3  80  9.30  5.40  1  S3  2.00  3.30  12  50  1  80  0.75  3.75  1.77=51  12 

1802,  .  4. CO  .  .  .  •  .  . =  •  • 


Means, .  3.68  2.78  6  53  4.42  2.77  3.03  2  58  5.41  3.60  3.42  2.23  3.64=43.17 


Rainfall  at  Germantown ,  by  Reuben  Haines. 


1819,  .  .  0  74  3  86  2  44  0.94  1.00  1.46=  .  . 

1820,  .  3  00  2.55  5.01  3  00  6  56  1  88  6  50  3  64  1  95  8.94  3.12  3  25=  49  20 

1821,  .  0  48  4.82  0  57  3  05  5  92  2.60  1.84  0.41  5  74  3.24  4.65  2.84  =  36.06 

1322, .  1.70  2  90  2  20  2.16  2.17  1.44  3  80  1.33  5  45  1.24  5.00  1  25  =  30.73 

1823, .  3.38  3  86  G  87  1.77  1.60  0  87  6  12  4.68  3  46  2  02  2.47  7.37  =44  47 

1824  .  3.67  3.94  2.63  4  54  1.59  6  09  8.80  6  39  6  10  1  53  2.49  2. 11=49.  !8 

1825,  .  1.84  4.54  5  40  0.75  2  57  3  9-1  1  68  4.06  2.23  1  70  1  05  3.60  =33.36 

1826,  .  1.4S  2.50  3  54  3.02  0.22  5.98  5  87  4  30  2.82  5.38  2.05  1.47=  38.63 

1827,  .  2.72  3.57  1.42  3.06  2.58  2  9S  2  90  6.56  1.18  6.57  5  30  4  09=42  93 


Means .  2.30  3.58  3  47  2.65  2.87  3  22  4  25  3  92  3.48  3  51  3.01  3.05=39.40 


Note. — The  means  of  months  and  the  year  do  not  correspond  in  the 
original  publication.  The  record  for  1879  imperfect. 


166  A.  Annual  Report  of  the /  [No.  5, 


Rainfall  at  Philadelphia ,  as  reported  to  the  Franklin  Institute  and 
published  monthly  in  the  Franklin  Institute  Journal. 


J. 

F. 

M. 

A. 

M. 

j. 

j. 

A. 

s. 

O. 

N. 

D. 

Yr. 

1831 . 

2.92 

3  11 

5  58 

1.33 

5.49 

8.87 

4  67 

4.93 

6.71 

1.65 

1  34  = 

=52.69 

1332,  .... 

.  .  .  3.98 

4.19 

2  18 

2.37 

5  42 

1  00 

2  07 

5  40 

1.19 

1.40 

1  90 

5.40= 

=  36  50 

1833,  .... 

.  .  .  2.62 

2.96 

1.80 

1  80 

6  11 

7.46 

2.97 

2.56 

3.33 

9.28 

1.80 

4  20= 

=46  86 

1834,  .... 

1.98 

1.45 

2  49 

4  35 

3.53 

3  36 

0.91 

3.37 

2  74 

2  24 

2  35- 

=29.82 

1835,  .  .  . 

.  .  .  3.24 

2  04 

3.55 

3.27 

2.54 

3.64 

3.82 

2  46 

3  10 

1.38 

3.33 

2.80= 

=34.37 

1836,  .... 

•  .  .  2.20 

2.65 

1.62 

6. 56 

3.20 

1.25 

1.26 

3.14 

2.86 

4  48 ■= 

1837 . 

2.57 

3.77 

Means,  .  . 

2.78 

2.64 

3  03 

3. 56 

4.91 

4  05 

2.87 

2,86 

4  11 

2  30 

3.43= 

=39.56 

Rainfall  at  Frankford  Arsenal ,  by  Map  Alfred  Mordecai. 
Observations  at  the  time  of  the  hourly  temperature  record. 


j. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

S. 

O. 

N. 

D.  Yr. 

1836 . 

2.498 

1.420 

3  019 

1.929 

7.665 

1.917 

2  3-56 

1  906 

2.929 

2  921 

3  850 ==37. 548 

1837, . 

2.809 

3  425 

1  969 

4.351 

2.814 

3.677 

4  579 

2.228 

0  569 

2.386 

2  367=32.919 

1838,  . 

1  549 

2.242 

2  841 

3  220 

4. 192 

1.867 

1.199 

8.492 

3  667 

2.787 

0  686-34  461 

1839 . 

2  531 

1  0L5 

1.434 

5  519 

3  818 

2  025 

4  566 

2  865 

2  369 

3.198 

5.173  =  38.676 

1840, . 

2. 808 

2  304 

6.619 

2.086 

4.723 

4  704 

6  352 

1.970 

3.765 

2.360 

2  509=42  156 

1841,  . 

2  001 

3  797 

5  277 

2.744 

5.359 

3  425 

9  762 

2  674 

2  338 

5  030 

4  784=53  790 

1842 . 

3  704 

2.765 

4  133 

4  421 

3. 202 

8  381 

3  309 

1.C62 

1  564 

2  986 

3.560  =  40  309 

1843 . 

2.146 

3  921 

3.471 

2.132 

4.157 

4  271 

9.048 

4.780 

3.484 

4.186 

3.319=46.976 

Means, . 

2.506 

2.611 

3  599 

3  300 

4. 491 

3  7S4 

5  146 

3.247 

2.586 

3  232 

3.286  =40  8.54 

Rainfall  at  Pennsylvania  Hospital ,  Philadelphia. 

As  recorded  by  Newberry  Smith,  Dr.  John  Conrad,  Jacob  K. 
Hecker  and  Benjamin  Shoemaker,  1825  to  1888,  at  Eighth  and  Spruce 
streets. 


1825 . 

.  .  .  0.84 

3.26 

4.63 

0.83 

1.72 

3  69 

2. 06 

3.70 

2.61 

1.25 

1  36 

3.72=29.57 

1826,  .... 

2.13 

5.80 

3.87 

0.19 

4  66 

3.68 

2.75 

2.00 

5.83 

1  85 

1.28—35.15 

1827,  .... 

3.55 

1.23 

2.83 

2.50 

2.09 

2. 97 

5.75 

0.79 

5.91 

4  76 

3  26=38.50 

1828,  .  .  .  . 

.  .  .  2.05 

2.75 

3.35 

3.82 

3.49 

2.69 

5  33 

1.51 

4  62 

1.39 

6.71 

0  26  =37  97 

1829,  .  .  .  . 

.  .  .  5.37 

3.75 

2.87 

4  99 

2.68 

3.44 

4.35 

4.61 

2  01 

2  30 

3.97 

1.51=41.85 

1830.  .  .  . 

.  .  .  1.63 

2.06 

4.12 

1.82 

3.75 

5  99 

4  07 

3.87 

2  93 

4.31 

5.35 

5  18=45  07 

1831,  .  .  .  . 

2.44 

2. 97 

5.20 

1.C7 

3  56 

4.17 

5.39 

5.33 

4.51 

1.88 

1.20=43.94 

1832,  ... 

2.66 

1.90 

2.98 

5  40 

1.55 

2.62 

5.69 

1.40 

3.41 

2.59 

5.09=39.87 

1833,  .... 

1  24 

2.22 

0  70 

5.88 

5.28 

4  15 

3  39 

3  82 

10  05 

2  18 

5.67=  48.55 

1834 . 

2.22 

2.02 

2.83 

3.52 

3.99 

4  35 

0.62 

3  57 

3.29 

3.  Cl 

2.33=34.24 

1835,  .... 

1.81 

3.83 

4.33 

1.99 

6.27 

6.55 

2.05 

2.63 

1.22 

3.19 

2.68-39  30 

1836,  .  .  .  . 

.  .  .  7.62 

2.99 

1.75 

3.47 

2.28 

7.31 

2  91 

1.97 

1.82 

3.59 

3.34 

3.61=42.66 

1837,  .... 

3.58 

3.76 

2.83 

4.86 

2.83 

5.89 

4  06 

2.28 

0.66 

3.23 

2.56=39.04 

1833,  .  .  .  . 

2  19 

3.17 

3.59 

3.53 

6  60 

2.38 

2.78 

9.52 

4.90 

3.35 

1.05=45.30 

1839,  .... 

3.42 

1.51 

1.51 

6.07 

3  92 

2.52 

4.64 

2.92 

2.83 

3.10 

6.26  =  43.74 

1840,  .... 

3.01 

2.63 

6.  S3 

2.69 

5.95 

4.54 

5.55 

2  50 

5  73 

2.49 

3.65=47.41 

1841,  .  .  .  . 

1.39 

5.82 

6  45 

3.27 

3.11 

3.28 

9.10 

1.90 

3.20 

4.22 

'  5  92=55.50 

1842,  .  .  .  . 

4.26 

2.84 

5.31 

5  86 

3.19 

11.80 

3.79 

1.27 

1.71 

3.49 

3.66-48.54 

1843 . 

2.54 

4.42 

4  72 

2  05 

1.69 

4.54 

9  26 

4.86 

3.22 

4. 15 

4.04=46.93 

1844,  .  .  .  . 

1.45 

4.43 

1.35 

3  09 

3.35 

5  28 

2.40 

4.03 

5.03 

2  95 

2  75=40.16 

1845 . 

4.74 

2.42 

2  58 

1  60 

3.72 

2.96 

7.30 

2  16 

2.53 

2  50 

3.96-40.03 

1816,  .  .  .  . 

3. 33 

4  60 

2  11 

3.45 

3  30 

4.60 

4.27 

0.25 

2.45 

7.97 

3.44-44,40 

1847,  .... 

4.57 

4.70 

0.59 

1.57 

3.31 

2.76 

3  18 

8.07  3. 00 

2.84 

5  79  =45.11 

1848,  .  .  . 

1.44 

2.75 

1  54 

4.90 

4  43 

3.28 

1.72 

1.81 

3.75 

2.34 

5.01=35  00 

1849,  .  .  . 

2.61 

5.47 

1.75 

4.00 

2.20 

2.93 

6  97 

1.41 

5  60 

2  60 

5.84=42  11 

1850 . 

2.87 

4  75 

2  67 

6.50 

2.03 

5  97 

8.33 

7.73 

1.09 

3.32 

4.o2=54. 55 

1851,  .  .  .  . 

3.11 

3  47 

4.56 

4.82 

3.44 

2.52 

2.56 

1.13 

3.03 

3.35 

2.28=35.50 

1852,  .... 

•  •  •  2  01 

2.71 

4.27 

6.45 

3.03 

4  03 

4.06 

4  40 

1.29 

2.27 

6  06 

5.17—45  75 

1853,  .  .  .  . 

4.44 

2.46 

3.34 

5  17 

1.10 

6  30 

3  09 

4.46 

3  47 

2  32 

2.17—40  67 

1854 . 

4  21 

1.62 

7.75 

6.94 

2.39 

3  02 

0.84 

3.80 

1.55 

2.83 

2  91=40.19 

1855,  .... 

2  35 

1  68 

2.05 

2  90 

7.95 

6.40 

2  79 

4.00 

4.11 

2,04 

5.43— 44.  7  0 

Off.  Doc.]  Secretary  of  Internal  Affairs. 


A.  167 


J. 

F. 

M. 

A. 

M. 

1856,  . 

1.24 

2.23 

3.52 

2  60 

1857 . 

0.79 

1.83 

6.78 

5.55 

1S5S,  . 

2  29 

1.G9 

4.64 

5  02 

1859 . 

.  6  68 

3.66 

6.98 

5  6L 

2  25 

1860,  . 

2.76 

1  42 

3.80 

3.82 

1861, . 

2  07 

3  92 

3.71 

6.64 

1862,  . 

4  64 

3.55 

4.16 

2.31 

1863, . 

4  68 

.  5.89 

7.02 

4.51 

1864,  . 

.  .  1.71 

0.55 

5.17 

3.80 

8.63 

1865,  . 

5.83 

4.71 

2.83 

7.21 

1866,  .... 

6  61 

2.15 

2.93 

4.68 

1867,  . 

3.89 

5.47 

1.81 

7.32 

1868 . 

2.52 

3.36 

5.44 

7.01 

1869,  . 

4.76 

5.31 

2.12 

4.24 

1870,  . 

2.53 

4.06 

5.61 

6.28 

1871,  . 

3.09 

5.81 

1.83 

3.38 

1872,  . 

1.19 

3.38 

2.50 

2.81 

1873 . 

5.61 

2.24 

4.19 

4.78 

1874,  . 

2.82 

1.60 

7.51 

2.70 

1875 . 

.  .  2.36 

3  28 

3  93 

1.36 

1.58 

1876,  . 

3  68 

5.6L 

2.00 

5  19 

1877 . 

1.55 

5  10 

2.96 

1.22 

1878,  . 

2.17 

3  64 

2  54 

4.33 

1879 . 

1.75 

2.51 

5  69 

1.32 

1880,  . 

2.88 

4  80 

2  94 

0.58 

1881,  . 

5  37 

5.87 

0.72 

3.28 

1882,  . 

4.14 

3  58 

2.36 

5  72 

1883,  . 

4.79 

2  43 

2  93 

1  95 

1884,  . 

5.82 

5  41 

2.02 

3.90 

1885,  . 

3  28 

0  26 

2  27 

4.00 

1886,  . 

6.46 

3.78 

3  48 

5  67 

1887,  . 

4.90 

3.18 

2.65 

0.70 

1888 . 

2.58 

6.59 

2.50 

4.09 

Means.  .  .  . 

3.17 

3.61 

3  47 

3.83 

Greatest,  .  . 

.  .  7.84 

6.46 

6.98 

7.75 

8.68 

Least.  .  .  . 

0.55 

0.26 

0.59 

0.19 

J. 

j. 

A. 

s. 

0. 

N. 

D.  Yr. 

1.99 

1.51 

6.00 

4.01 

1.30 

2.07 

2.94=33  95 

7.50 

3.92 

7.59 

l.n 

2.69 

1.45 

5  55=48.29 

4  49 

1.35 

4.94 

1.49 

1.84 

5  61 

4.50=39  85 

6.01 

4.07 

4.73 

7  68 

3.13 

3.82 

3.49=58.11 

2.88 

0.99 

8.46 

2.85 

4.52 

6.13 

3.31=44.11 

3.88 

2.56 

3.14 

4  40 

3.80 

4.87 

2.09=46.33 

6.97 

2.47 

0.93 

3.98 

4.77 

4-79 

1.65=45.01 

4.25 

6.01 

1.45 

0.88 

2.46 

2.70 

4.63=49.20 

2.35 

3.77 

1.92 

7  16 

1  82 

3.93 

5.15=46  01 

4.75 

2.97 

3.77 

7.96 

3.05 

3.»6 

5.61=56.26 

2.96 

2. 52 

2  18 

8.71 

4  15 

1.76 

3.47=45.27 

11.03 

2  39 

15.82 

1.72 

4.32 

2.94 

2.73-61.20 

4.37 

3.51 

2  06 

8.91 

1.74 

5.28 

3.60=51.42 

5.58 

2.89 

1.28 

3  25 

6.32 

3.73 

5.12—48.88 

2.90 

3. 95 

5. 12 

1.71 

3.89 

2.10 

1.89=44. 12 

3.78 

6.81 

5.97 

1.77 

4.86 

4.29 

2.26=  47.32 

4.22 

11.22 

8.39 

3.82 

5.36 

3.33 

3.66=51.20 

0.89 

5.55 

12.29 

4.05 

5.89 

4.99 

1.76=58.29 

2.66 

2.76 

6  53 

3  99 

1.65 

2.23 

2.25=40.92 

5.26 

4.17 

6.58 

3.04 

1.83 

5.54 

2.92=41.85 

2,21 

6.22 

1.22 

7.78 

1.21 

9.03 

3. 17=49.  34 

5.56 

6  20 

1.03 

3  88 

6  96 

6  51 

1.37=45  23 

4.75 

5.31 

4  83 

1.42 

2.39 

2  89 

4  87=45.31 

7  86 

4.58 

8.43 

1  30 

0  45 

1.62 

6.35=44  67 

1  99 

9  46 

5.59 

1.68 

2  09 

1.96 

4,49=40.63 

5  07 

1.14 

2  18 

1.24 

3.72 

3.14 

3.72=40.29 

2  14 

1.64 

6  61 

13.90 

1.29 

1.04 

2  00=50.02 

5  96 

2  04 

4.11 

4  43 

4.11 

1.56 

3  15=41  29 

4  55 

4  67 

3  76 

0  27 

1  99 

4.01 

4  76=46.18 

1.07 

2.42 

10.08 

•1  08 

4  85 

4.30 

3  24  =  40  69 

3.72 

4.82 

1.52 

1.46 

2.52 

4  96 

4  24=47  39 

7.73 

7.43 

2  54 

5.34 

2  07 

1.60 

6  35=48  02 

1  54 

3  57 

6.34 

6.50 

4  01 

3.99 

3  34=49  92 

4.11 

4  14 

4.62 

3  61 

3  83 

3  56 

3.63=44  58 

11  03 

11.80 

15  82 

13  90 

10  05 

9.03 

6.35=61.20 

0.89 

0.99 

0.62 

0.27 

0.45 

1.04 

0.26=29  57 

Rainfall  at  Philadelphia  as  recorded  by  Prof.  James  A.  Kirkpatrick 

Central  High  School. 


1851,  .... 

4.36 

3.42 

3  60 

3.04 

3.41 

1.83= 

1852,  .... 

2  71 

4  27 

6.44 

3.04 

4.50 

4.06 

4  49 

1.29 

2  25 

6.05 

5.18=46.20 

1853,  .  .  . 

4  44 

2.40 

3.88 

5.17 

1.05 

8.63 

3.08 

4.46 

3  47 

2.32 

2  17=42  97 

1854,  .  .  .  . 

.  .  2  32 

4  20 

1.63 

8.14 

7.30 

3.44 

3  84 

0.92 

4  88 

1.92 

3.46 

3.18=45. 23 

1855,  .  .  .  . 

.  .  .  2.60 

2  48 

1.98 

2.15 

3.03 

8  01 

6.59 

3  24 

4.13 

3  42 

2.02 

5  01=44  66 

1856,  .... 

1.13 

2.04 

3.15 

2.33 

1.68 

1.13 

5.19 

5  70 

1  30 

2  89 

3  62  =  33  53 

1857,  .  .  .  . 

0.92 

1.77 

6.93 

6.04 

7.43 

3.37 

8  04 

1.13 

2  74 

1  58 

5  50=48.25 

1858,  .... 

2  39 

1  13 

4  68 

5.31 

4  21 

1.45 

5  16 

1.59 

1.78 

5  23 

5.46=41  06 

1859,  .  .  .  . 

3  57 

6  50 

5  67 

1.95 

5.23 

3.91 

4  40 

7.76 

3  21 

3.80 

3  46=54  75 

1860,  .  .  .  . 

2  73 

1.32 

3.65 

3.59 

3  71 

0  85 

9.26 

2  91 

4  68 

6.06 

3.30  =45  40 

1861,  .  .  .  . 

2.13 

3.90 

4.15 

6  24 

4.49 

2.82 

2.86 

4.97 

3.60 

4.61 

2.02=46.41 

1862,  .  .  .  . 

3.89 

3  25 

4  48 

2  19 

5  55 

4  42 

2.07 

4  29 

3.63 

3  83 

2  48=44.58 

1863,  .  .  .  . 

3.82 

6.38 

7.29 

4.79 

3  63 

5.69 

4.29 

0  98 

2  66 

2  96 

4.89=52  08 

1864,  .  .  . 

0.70 

5  24 

4.48 

9  C4 

2.25 

3  64 

1.54 

7  32 

1  73 

4  07 

4.75  =47.32 

1865.  .  .  . 

4  80 

4.88 

2  86 

7.69 

4  82 

2.14 

2.99 

6  5S 

3  36 

3  60 

5.68=53  66 

1866,  .  .  .  . 

6  64 

2  03 

2  92 

4.63 

3  39 

2.51 

2  57 

7.46 

3.54 

1.47 

3.52=  43.56 

1867,  .  .  . 

4  82 

5  67 

1  36 

7.07 

10.95 

3.03 

16  84 

1.85 

4.02 

2  54 

4.86  =62.94 

1868,  .  .  . 

2.29 

■  3  80 

4  89 

6  89 

3.69 

2.63 

2  55 

8.61 

2  24 

4  53 

4  27=50.18 

1869,  .  .  . 

4.99 

5.21 

1.82 

3.70 

4.93 

2.73 

1  11 

3  27 

6  07 

3  20 

4  35-44.11 

1870,  .  .  .  . 

3.56 

4  52 

5.41 

5.24 

2  54 

3.50 

5.98 

1.60 

4.11 

1.97 

2  12=43  56 

1871,  .  .  .  . 

3.20 

3.77 

1.98 

2  92 

4.51 

6.38 

6.13 

1  75 

3.89 

3  97 

1  87=45.98 

1872,  .  .  .  . 

1  32 

3.98 

2.29 

2  58 

3  58 

9  98 

8.46 

3  50 

5.07 

3.45 

3.56=49.02 

1873,  .  .  .  . 

5.48 

2.22 

4  08 

4.83 

1.64 

6  17 

11  36 

3.26 

5  24 

5  13 

1  78  =57.33 

1874,  .  .  . 

2  96 

1.73 

7.75 

2  45 

2.33 

2  90 

6. 15 

4  11 

2  35 

2.29 

2  09=41.64 

1GS  A.  Annual  Report  of  the  "  [No.  5, 


3. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

s. 

0. 

N. 

D.  Yr. 

1875,  .... 

2  35 

5.09 

2.75 

1.18 

4. 43 

3.60 

7  53 

2  73 

1.65 

5.30 

2.92=42  79 

1876 . 

.  .  1  63 

4  25 

G  65 

1.95 

3  79 

1.69 

4.54 

1.37 

8.09 

1.03 

5  50 

2  36=42.85 

1877,  . 

.  3.61 

1  55 

5  74 

3.34 

1.05 

6.03 

6  35 

1.95 

3  59 

8.79 

7.13 

1.29=50.42 

1S73 . 

2.15 

3.53 

2  61 

3.98 

4  53 

4.46 

4  70 

1.05 

2.60 

2.71 

4  35=42.44 

1879 . 

.  .  2.63 

2.17 

2  43 

5.75 

1.29 

6  38 

4.51 

6.65 

1.13 

0  35 

1.45 

5. 71=40  51 

1880,  .  . 

.  .  2  20 

2.57 

4  73 

2.82 

0.74 

1.83 

7.79 

5  16 

1.48 

2.55 

1.99 

4  57  =38.43 

18S1,  . 

5  29 

5  69 

0.71 

3  10 

4.45 

1.20 

1.74 

1.35 

3.12 

2.91 

3.79=38.06 

— 

— 

— 

— 

— 

— 

— 

— 

.  - 

— 

— 

_  _ _ 

Means,  .  .  .  . 

3  18 

3.86 

3.99 

4  10 

4.28 

4.13 

3.76 

3.82 

3  23 

3.62 

3.53=45.94 

Greatest,  . 

.  .  6.14 

6  64 

6.65 

8.14 

9.04 

10.95 

9.93 

16.84 

8.61 

8.79 

7.13 

5.71=62. 94 

Least,  .  .  . 

0.70 

1.13 

0  71 

0.74 

1.05 

1.13 

0  92 

0.98 

0.35 

1.45 

1.29=33.53 

The  monthly  quantities  of  rainfall  as  here  given  were  printed  by 
Prof.  Kirkpatrick  in  the  Franklin  Institute  Journal  for  1861  and  1862 
for  the  years  1851  to  1861,  those  for  1863  to  1870  are  taken  from  the 
United  States  Agricultural  Reports,  and  those  for  1872  to  1881  are 
taken  from  the  author’s  manuscripts  at  the  Franklin  Institute.  The 
means  for  thirty  and  one-half  years  are  as  given  by  Prof.  Kirkpatrick 
in  a  general  summary  of  all  his  observations  printed  in  the  report  of 
the  signal  office  for  1881-2,  page  200. 


Rainfall  at  Fort  Mifflin ,  Delaioare  county — Military  Post. 


1843, .  1.93  1.92  4.45  1.53  3.10  1.74  4  01  6  03  4  95  2  84  4  03  4.30=41.04 

18’4 .  5.60  2.00  4.15  2  15  3.82  4  90  4.20  2  80  4  30  6  00  4  00  2.90=  46.82 

1849, .  0.71  2  69  6.05  1.64  4  04  2.26  2  16  7.36  0.48  6  25  2  25  6  18=42.34 

1850 .  4.29  2.52  5.39  2  93  7.65  1,65  5  23  0  84  8.45  1.54  ..  4  68=  .. 

1851,  .  1.25  4.03  5  60  3  55  4.65  3.00  3  65  3  03  0.94  3  03  3  It  4  90  =39  04 

1852,  .  2  40  2  48  4.60  8  20  5,30  4  55  5.45  4  40  1.40  3  30  3  to  5.45=51.33 

1853,  .  0.80  3.54  2.20  3.93  5  70  2  00  8  71  4  42  1.S0  2  84 


Means, .  2.43  2.74  4.63  S.44  4  G0  2  87  4  77  4.98  3  19  3  69  3.51  4  23=45.38 


Rainfall  at  Germantown ,  Philadelphia  county — Thomas  Meehan. 


3.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

1S43, .  3.68  9.17  .  .  2.83  .  .  4.33=  .  .  C.  Wistar. 

1867,  .  3  60  1.30  .  .  .  .  . 

1868,  .  2  00  .  . =  .  . 

1870 .  1.95  1  41  3.96  3.80  6.70  2.36  1  13  3  08  1  10  3  25  2.23  .  .  „  .  .  T.  Meehan. 

1871, .  0  25  3.11  3.04  1.10  6.04  3.17  .  .  =  .  . 

1354 .  1  10  0  50  4  18  2.02  3.25  4  57  4  33  4  02  0.14  2  22  3  50  3.19  =  33  0  7 

1885, .  4.85  5.25  1.20  2  70  3  65  0  96  1.49  8  80  0  83  5  58  3  86  3.33=42.50 

1880, .  5  80  6.97  3  71  3.31  5  56  2  75  5  21  1  86  0  81  2  71  4  05  4  10  =46  93 

1887 . *(3  53  4  90  3.18  )  2.91  2.05  7.40  10.84  2  26  4  43  0.26  1.46  2  95= 


Means,  1884  to 

1837,....  3.95  4.46  3.07  2,58  3  21  4  30  5.50  4  24  1.57  3  23  3  23  4.45=  43  84 


Byberry ,  Philadelphia  county — J.  Comly ,  J.  C.  Martindale. 


1854, .  2  6  5  4  94  1.43  7.24  .  .  0  90  2.58  2  80  3.18  =  .  . 

1860,  .  4  72  1  57  3.75  6  75  3.25  .  .  2  00  4  70  9  80  3  65= 

1861,  .  6.37  3.77  8.00  9.20  9.10  6.50  6.20  5.40  5.10  6  60  6.30  2.10  =73  64 

1861, .  4.00  3  50  3.70  4  11  2.40  7.80  4.60  0.25  9.00  3  90  5  60  1.70  =50.56 

1863 .  4  50  5.40  5.40  8  15  5.80  3  30  6.85  3  90  1.53  4.30  3  23  7  00=  .  . 


From  Philadelphia  Records, 
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Rainfall  at  Morrisville,  Bucks  county,  as  recorded  by  Charles  Pierce , 

for  Autumnal  months  only. 


O. 

N. 

D. 

s. 

0. 

N. 

D. 

1790,  . 

6  CO 

2  00 

18C7,  . 

3  00 

4  00 

3  CO 

1791, . 

4  00 

4  00 

1308,  . 

5  00 

3.00 

2  50 

1792 . 

.  2.75 

5  00 

1809,  . 

6  25 

6.  CO 

2  00 

1793,  . 

4.50 

2.00 

1310, . 

4  00 

5  00 

1794,  . 

5.00 

1811,  . 

3.50 

6  00 

1795 . 

5  00 

1312,  . 

3  00 

3.25 

1796 . 

3  50 

1813,  . 

6.00 

5  00 

1797, . 

4  30 

1814,  . 

4  00 

4.00 

1793 . 

G  50 

1315, . 

3.00 

6.00 

1799 . 

6.00 

1816 . 

2.00 

6  00 

3.00 

1SC0, . 

5  00 

1817 . 

4.00 

5  50 

1801, . 

7  00 

1818 . 

3.50 

6  50 

2.00 

1802,  . 

3.50 

1819, . 

2.00 

2  50 

1S03 . 

4  50 

1320,  . 

2  75 

5  00 

1304,  . 

5  50 

1821,  . 

3  00 

4.00 

1305 . 

9  CO 

1322,  . 

5.00 

4.50 

2  00 

1806,  . 

4  50 

3  00 

1823,  . 

3  25 

6  00 

1324 . 

3  00 

6  00 

Rainfall  at  Morrisville ,  Bucks  county ,  by  Charles  Pierce ,  with  con¬ 
tinuation  at  Fallsinyton ,  by  Ebenezer  Nance,  from  1860,  and  after 
1878  by  M.  Gillingham. 


J. 

F. 

M. 

A. 

M. 

j. 

j. 

A. 

S. 

o. 

N. 

D.  Yr. 

1825,  . 

3.50 

3  25 

4.50 

1  CO 

1.75 

3.50 

2  CO 

3  75 

2  50 

1.25 

1.50 

3  50-32  00 

1826,  . 

1  50 

2  25 

9  50 

4  03 

0.25 

4  75 

3  75 

2  75 

2  00 

6.00 

2  00 

2  25=40.00 

1S27,  . 

3  50 

3  50 

1  25 

3  00 

2  50 

2  00 

3  00 

5  75 

1  CO 

6.00 

4  15 

3  25  =33  50 

1823 . 

2  00 

2  75 

4  CO 

4  00 

3.50 

2  75 

5.25 

1  50 

4  50 

1  50 

6  50 

0  25=38. 75 

1829,  . 

5.50 

3  75 

3  00 

5  00 

2  75 

3  50 

4.25 

4  50 

2.00 

2  25 

4  00 

1.50=42  00 

1330, . 

1  50 

2.00 

4.25 

2  CO 

3  75 

6  00 

4  00 

4.00 

3  00 

4  00 

5.25 

5  00=44  75 

1831, . 

5  50 

2  CO 

3  00 

5  00 

1  00 

3  50 

4  25 

5  25 

5.00 

4  00 

2.00 

1  00=41  50 

1832, . 

4  CO 

2.50 

2  CO 

3.00 

5  50 

1.50 

3  50 

5  75 

1.50 

3.50 

2  50 

5.00  =  40.25 

1833,  . 

4  CO 

1.25 

2.25 

0.50 

6.00 

5  25 

4.12 

3  75 

4. CO 

10.00 

2  00 

5.75  =  48  87 

1334,  . 

2  50 

2  25 

2  00 

3.00 

4  50 

4  00 

4  25 

0  50 

3  50 

3.25 

3  00 

3.40=36  15 

1635,  . 

2  75 

2  CO 

4  fO 

4  50 

2.  C0 

6  25 

6.50 

2  00 

2  50 

1  25 

3.75 

2.50  =  40  00 

1335,  . 

7  50 

3.00 

3.75 

3  50 

2  25 

7  25 

3  00 

2  CO 

2.00 

3  50 

3  25 

4  00=43.00 

1837,  . 

3  CO 

3.50 

3  75 

3  00 

5  00 

3  00 

6  CO 

3  CO 

2  50 

0.75 

3  00 

1  00=37  50 

1833,  . 

2.25 

2.25 

3  75 

3  50 

3.50 

6  50 

3  25 

2  00 

9.00 

5  00 

3.09 

1.00  =44.25 

1839,  . 

5  50 

2  50 

1  50 

1  50 

3  75 

4.00 

2.50 

4  75 

3  00 

3.00 

3.50 

6.25  =44  15 

1840,  . 

2.00 

3  00 

2  50 

7  CO 

2  75 

6  00 

4  50 

5  50 

2  50 

5  75 

2  50 

3.00  =47.00 

1841, . 

7.75 

1.50 

6  00 

6.50 

3  50 

3  25 

8  25 

9  00 

2  00 

3  75 

4.50 

6  00  =  57.00 

1842,  . 

1  25 

4  50 

0  75 

5.25 

6  CO 

3  25 

1.20 

3  75 

1.25 

1  75 

2  00 

3  50=  34.45 

1843 . 

1  50 

2.50 

4  00 

4  75 

2  CO 

1.75 

4  50 

9  25 

4  75 

3  25 

4  25 

4  00-46  50 

1814, . 

2.50 

1.50 

4.50 

1.50 

3. 00 

3.23 

5  25 

2  50 

4  09 

5  00 

3.00 

3  00-39.00 

1845,  . 

3  50 

4  75 

2  50 

2  50 

1  50 

3  25 

2  75 

7  25 

2.25 

2.50 

2  50 

4.50  =  39  75 

1846,  .....  . 

4.50 

3  25 

4.50 

2  CO 

3  50 

4  50 

4  25 

4  25 

0  25 

2  00 

8  00 

3  50  -  44  50 

1847,  1843  and  1349  not  reported. 

1850,  . 

3  00 

5  60 

3  25 

6  60 

2  50 

5  CO 

5  70 

5  20 

1.70 

3.30 

5  10=51  95 

1851, . 

1.70 

4  30 

2  50 

3.70 

5  40 

2.20 

3  30 

2  80 

1  40 

3  40 

3  90 

2  10=38.70 

1852,  . 

1.50 

2.40 

4  00 

7.00 

4  70 

4  20 

2  90 

9.50 

2  60 

2.40 

6.20 

5.10=52.50 

1853  not  reported. 

1854,  . 

2  60 

5  10 

1  30 

7.30 

6  70 

5.00 

5.60 

1  10 

2  70 

2  10 

3.10 

2.40=45.00 

1855 . 

2  eo 

1  80 

1  so 

2  50 

3.40 

8  80 

5  00 

2.50 

2  30 

4  90 

2  70 

4  80=43  10 

1856,  . 

0  43 

0  90 

1  65 

3.00 

2.  SO 

1.90 

2  60 

4  60 

4  20 

1  30 

2  76 

4.10  =  30  34 

1357,  . 

2.60 

1  00 

1.20 

6  60 

5.80 

7  SO 

4.10 

8.00 

1.40 

2.90 

1  20 

5  20  =  47  80 

1858,  . 

3. 0(5 

2  20 

1  63 

3  90 

5.50 

5  20 

3  20 

3  20 

1  60 

1.40 

4.  SO 

4  40=40  10 

1859,  . 

4  55 

3  45 

6.10 

5  33 

2  10 

4  90 

2.59 

4  40 

8  80 

3  10 

3  20 

3.25  =  51  65 

I860,  . 

3  20 

2  90 

1  20 

3  CO 

_ 

1831, . 

4  50 

2  40 

3  80 

4  50 

5  90 

2  20 

1.80 

2  90 

4  20 

2  40 

6  60 

1  80=43  00 

1862, . 

4. 30 

3  SO 

3  70 

3.10 

2  60 

6. 10 

1.90 

1  10 

6  20 

3.70 

5  20 

1.10  =  42  80 

1863, . 

4.10 

4  40 

4  20 

8  00 

4  GO 

2.70 

4  60 

2  90 

0  70 

3  20 

2  30 

4  70  =  46  40 

1864, . 

1.70 

0  60 

4.10 

3  40 

6.20 

2.30 

2  10 

1.70 

4  10 

1  80 

3.20 

4  30  =  35.90 
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J. 

F. 

M. 

A. 

M. 

j. 

J. 

A. 

s. 

O. 

N. 

D.  Yr. 

1865,  . 

3.10 

4.80 

4  60 

1.40 

6  00 

3  70 

2.30 

2  00 

2.00 

5.00 

3  10 

5  20  =43  20 

1866,  . 

2.20 

5  00 

3  70 

2.90 

3.70 

2  90 

2.80 

4  50 

6  50 

3  90 

1.90 

3  10  =  43.10 

1867,  . 

1  70 

3  90 

4  40 

1  20 

7  75 

8.00 

5.30 

11  00 

1.20 

3  40 

1.90 

3.50=53  25 

1868,  .... 

3.50 

2.30 

2.50 

4.10 

6.40 

7.00 

3.80 

5  60 

6,80 

1  60 

4.70 

3.30=51.60 

1869,  . 

4.00 

5  10 

5.20 

1  40 

6.70 

4  80 

2.50 

1.00 

3.60 

6.10 

3.70 

5.20  =  49.30 

1870,  . 

3.80 

2  60 

3.60 

4.10 

3.70 

3  60 

4  00 

3.90 

1.50 

4.50 

1  50 

1.80  =  38.60 

1871,  ..... 

2.20 

3.50 

5  40 

2.00 

3.80 

5.00 

5.70 

4.00 

1  50 

5  40 

3  80 

2  40  =  44  70 

1872,  . 

1  85 

1.30 

3  50 

2.30 

2.00 

2  70 

7.70 

7.30 

2  70 

4  20 

3  45 

3  00=42  00 

1873 . 

6.50 

4.20 

2  20 

4  70 

3.80 

1.20 

2.70 

9.62 

2.80 

5  00 

4  50 

2.70=49.90 

1874 . 

5.40 

2.70 

1  50 

8  00 

2  10 

1.90 

4.10 

1.40 

4.40 

1.50 

2.50 

1.80=37  30 

1875 . 

3.00 

3  20 

3  90 

2.60 

1.00 

3  60 

2  20 

6  90 

2  50 

1  90 

4  30 

2  70=  37.80 

1876,  .  . 

1877  not  reported. 
1878,  . 

1  10 

4.10 

5.60 

1.85 

3  02 

5.66=  . 

1879 . 

2  41 

2.48 

3  11 

4.87 

1.23 

4.56 

5.59 

880 

1  43 

0.48 

1.75 

5.98  =  42.74 

1880,  . . 

2  72 

2  34 

5.27 

3  98 

0.78 

2.08 

12.51 

3.10 

2  64 

2.25 

2.27 

4. 45=44  39 

1881,  . 

4  94 

4.20 

4.09 

0  73 

3.04 

4.71 

1.13 

1.44 

0  64 

2.00 

2  85 

3.32  =  33.09 

1882,  . 

5.02 

4.99 

2  31 

2.37 

5  14 

2  30 

1.69 

5.03 

12  35 

1  96 

1.63 

2.02  =  46  81 

1833, . 

4  07 

4  60 

2  60 

3.88 

3.34 

5  04 

2.05 

5  36 

3.64 

4.02 

1  56 

3.31=43.47 

1884, . 

4.90 

5.04 

4  79 

2  25 

4.48 

5  3) 

4  24 

4.58 

0.22 

2.30 

3.12 

6  00  =  47  22 

1885, . 

4.23 

4.91 

1  19 

2  30 

1.51 

1.02 

4  05 

7.56 

1.07 

4  23 

3.58 

3.26=38.71 

1886,  . 

4  12 

5.67 

3  53 

4  09 

6  49 

2.90 

4  54 

2  01 

0  85 

2  90 

4  72 

3  52=45.34 

1887,  . 

2.92 

4  96 

2.98 

2.61 

3.61 

4.28 

9.28 

2.52 

4  14 

3.06 

= 

Means, 1825  tol852, 
27  years,  .  .  . 

3.44 

2  69 

3.49 

3.62 

3.63 

3  91 

3.86 

4  43 

2  97 

3  47 

3  68 

3  39=42.58 

Means, I860  tol887, 
27  years,  .  . 

3.56 

3  69 

3.50 

3.40 

3.99 

3.66 

4.11 

4.42 

3.24 

3  14 

3.21 

3.42=43.36 

Charles  Pierce  kept  the  record  to  the  close  of  1852,  and  Ebenezer 
Hance  began  at  1854  at  Morrisville,  but  removed  to  Fallsington  in 
1860,  continuing  to  March,  1876. 

There  are  many  evidences  of  imperfect  records,  and  of  errors  in  tran¬ 
scribing,  particularly  in  the  years  1863  to  1871,  which  are  here  given 
as  found  in  the  United  States  Agricultural  Reports.  Another  tran¬ 
script  of  those  years  sent  to  the  signal  office  differs  in  many  particu¬ 
lars;  for  what  reasons  cannot  be  ascertained.  A  comparison  of  the 
two  parts  of  the  general  series  shows  a  remarkable  agreement  how 
ever. 

The  length  of  the  period  observed  at  Morrisville,  with  its  continua¬ 
tion  at  Fallsington,  is  fully  sixty  years,  and  adequate  to  the  establish¬ 
ment  of  the  constants  of  monthly  and  yearly  quantities.  Separating 
the  period  in  such  way  as  to  use  all  the  observations  at  Morrisville, 
from  1790  forward,  although  only  taken  in  the  later  months  for  a  long 
period,  we  get  a  line  of  means  as  follows : 


J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

Morrisville,  29  to  66  years, .  3.28  2  63  3  2G  3.83  3.78  4  24  3.82  4  34  3  42  3.69  4  34  3.26=43  89 

Fallsington,  25  to  27  years, .  3  58  3.69  3.50  3.40  3.99  3.66  4.11  4.42  3  24  3  14  3  21  3.42=43  36 

Mean  of  both, .  3.43  3.16  3.38  3.62  3  88  3  95  3.96  4  38  3.33  3.41  3  78  3  34=43.62 

The  daily  constants  are  almost  exactly  equal  in  January  and  Feb¬ 
ruary,  an  agreement  which  is  not  shown  by  the  monthly  quantities, 
because  January  has  31  days  and  February  28£  only. 
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Rainfall  at  Moreland  and  Horsham ,  Montgomery  county ,  by  Miss 

Anna  Spencer. 


J. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

s. 

O. 

N. 

D.  Yr. 

1864,  . 

2  40 

4.47 

2  93 

5  66 

2  30 

4.97 

2  59=. 

1865,  . 

3.05 

5.50 

4.99 

2.11 

6  15 

5  13 

6.00 

2.98 

4.65 

4.25 

3  65 

3.30-51  76 

1866, . 

1.30 

5.10 

1  15 

2  73 

4.15 

5  00 

1.  90 

5  25 

8.32 

4  55 

2.42 

2.62=44.49 

1867,  . 

1.10 

1.95 

3  94 

1.38 

6.67 

12.67 

3.16 

14  80 

1.71 

5.75 

2  30 

1.20  =  56.63 

1863,  . 

2  20 

1.80 

3  01 

3.94 

7.81 

7.57 

3.58 

4.82 

8.40 

1.67 

6  35 

2.10=53  25 

1869 . 

2.63 

3.25 

4  57 

2  12 

4.90 

5.90 

2.42 

1.30 

4.80 

6.49 

4  50 

5.45=48  33 

1870,  . 

3.81 

3.35 

3.53 

6  93 

8.43 

4.25 

6.21 

4.13 

2.92 

6.41 

1  30 

1  50=52.82 

1871 . 

3.30 

3.50 

6.64 

1  95 

4.85 

8.33 

6.65 

6.63 

1.80 

4.25 

3.78 

0  70=52  38 

1872,  . 

1.03 

0.40 

2.25 

2.30 

2  52 

4  25 

7.40 

11.89 

3.00 

4.55 

3.70 

0.67=43.96 

1873,  . 

3.50 

3.70 

2.70 

4.60 

3.10 

2.85 

4.70 

9.23 

3.15 

7.75 

4.97 

.  .=  .  . 

Means,  9j  years, 

2.44 

3. 17 

3  64 

3  12 

5.39 

5  82 

4.62 

6.44 

4  37 

4.30 

3  78 

2  24  =49  83 

Rainfall  at  Norristown ,  by  Rev.  J.  Grier  Ralston. 


1854 . 

.  3  34 

6  25 

1  75 

6.45 

4  36 

4.34 

2.77 

2.15 

3.06 

1.96 

3.62 

3  74=43.79 

1855,  . 

.  2.60 

3.10 

1.85 

1.97 

4.37 

7.55 

7.53 

1  34 

5.23 

4  94 

2  18 

5  43=48.14 

1856,  . 

.  3.65 

1  26 

0.46 

3  59 

3.30 

l  16 

1.50 

7.09 

5.82 

0.98 

3.07 

4  17=38  04 

1857,  .  . 

,  3  06 

0  89 

1  46 

6  84 

6.77 

6.00 

2  72 

6  77 

1  71 

3.34 

1.69 

6  00=47  55 

1858,  . . 

.  2  85 

2.78 

1  17 

4.11 

6. 62 

4.61 

2  87 

2  04 

1  32 

1.80 

4.70 

4  46=39  33 

1859,  . 

.  4  80 

3  04 

6  14 

5  08 

1.34 

3  80 

2.24 

2.97 

7.74 

2.63 

3  58 

3.62=46  95 

I860  not  found. 

1881,  . 

,  4.86 

2  44 

3  58 

4.52 

5  89 

2  89 

2  16 

3.81 

5  09 

4  12 

5  75 

1.94=47  05 

1862,  . 

.  5.08 

3  70 

4.52 

4.24 

1.61 

6. 13 

4  01 

0  57 

4  71 

4  05 

4  62 

1  79=45.03 

1863, . 

4.88 

7.08 

6.20 

3.23 

6.91 

. .  =  . 

Means, . 

3  78 

3.15 

2.87 

4.88 

4  49 

4  41 

3.64 

3.34 

4.33 

2.98 

3  65 

3,86=45.38 

Rainfall  at  Newtown ,  Bucks  county ,  by  L.  II.  Parsons. 


1838,  .  . 

1839,  .  . 

.  . 

2.50 

3.20 

7.50 

3.52 

.  . 

6  80 

5.25 

2  15 

4.16 

2.17  =44  01 

1840,  .  . 

.  1.75 

2.59 

2.53 

5  95 

3  07 

5  04 

3  07 

4.27 

2  40 

4  77 

2.90 

4  98  =43.32 

1841,  .  . 

1.31 

4  95 

5  47 

2.89 

5.10 

4  41 

10.59 

1.95 

3.15 

3  77 

6  63-57.28 

1842,  .  . 

4.43 

2  70 

5  17 

4  11 

3.31 

6. 92 

4.43 

1  51 

1  83 

3.21 

3  22  =41.79 

1843,  .  . 

2.45 

4  92 

4  39 

1  79 

2  41 

—  -  ■ 

Means, 

2  69 

3.52 

4.84 

3  93 

3  87 

4  80 

6.54 

2  78 

2  98 

3.51 

5  50=  47  76 

This  observer  conducted  a 

long  series  of  valuable 

records 

at  Lam- 

bertville,  New  Jersey,  after  this  one  at  Newtown. 

Plymouth 

Meeting , 

Montgomery 

coun 

ty,  by  M. 

II. 

Corson. 

1868,  .  . 

. 

1.46 

1  19=  -  - 

1869,  .  . 

4.34 

4.62 

1.17 

4.22 

4.37 

2.33 

1.33 

3.S2 

7.70 

4.06 

5  55=47.19 

1870,  .  . 

2.89 

4.64 

5  79 

6.66 

3.40 

5.21 

5.C6 

2.19 

6.02 

2.27 

1.49=49.51 

1871,  .  . 

2.82 

4.40 

0.99 

3  15 

8.06 

4.51 

4.49 

1.06 

3.36 

3.27 

0.90=41.20 

1872,  .  . 

0.74 

3  50 

■1.81 

2  12 

=  .  . 

Means, 

2.45 

4.29 

2.44 

4  04 

5.28 

4.02 

3.79 

2.36 

5.69 

3.20 

2.28=  42.97 

Rainfall  at  Spring  Milk  Montgomery  county , 

nine 

miles  N. 

N.  W. 

of  Philadelphia ,  as  recorded  by  Peter  Legaux. 


This  record  was  taken  from  1787  to  1827,  the  measurements  being 
in  French  inches,  twelfths  and  sixteenths,  and  therefore  one-fifth 
should  be  added  to  make  it  comparable  with  other  records.  One 
full  year,  1787,  was  published  in  the  Columbian  Magazine  for  1788, 
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ancl  for  other  parts  of  the  period  only  the  yearly  totals  are  preserved. 
The  later  results  were  communicated  to  the  Pennsylvania  Hospital, 
where  many  of  them  remain  in  manuscript,  the  following  being  a 
part : 


Total  Quantity  of  Water  that  Fell  in  each  of  the  Years. 


French  Inches.  Lignes. 

Sixteenths. 

Eng.  In. 

12ths. 

16  hs. 

1810,  . 

8 

13 

32 

7 

14 

1811, . 

10 

15 

34 

11 

10 

1812,  . 

11 

14 

39 

3 

23 

1313 . 

5 

15 

35 

8 

23 

1814,  . 

7 

3 

41 

1 

10 

1815,  ....... 

7 

8 

34 

8 

0 

1816 . 

.  26 

3 

7 

27 

11 

6 

1817,  . 

10 

11 

36 

0 

2 

1818,  . 

.  23 

4 

13 

30 

2 

2 

1819,  . 

.  21 

11 

13 

23 

4 

4 

1820 . 

.  37 

3 

6 

39 

7 

5 

1821 . 

3 

8 

32 

2 

3 

1S22,  . 

.  28 

1 

5 

29 

10 

6 

1823,  . 

4 

9 

41 

10 

1 

1324 . 

9 

0 

•  . 

1825,  . 

8 

0 

.  . 

1826,  . 

5 

0 

.  . 

1827,  . 

3 

0 

Means, . 

1 

12 

35.75  Eng.  Inches, 

nearly. 

This  record  is  deficient  in  the  quantity  falling  in  snow,  but  is  inter¬ 
esting  for  its  comparison  of  successive  years. 


Reading ,  Berks  county ,  by  Dr.  J.  B.  Pease,  J.  Heyl  Baser  and  E.  F. 

Smith ,  C.  F. 


J. 

F. 

M. 

A. 

M. 

j. 

j. 

A. 

S. 

O. 

N. 

D.  Yr. 

1839,  .  . 

3.20 

4  57 

1.99 

5.00 

2  95 

3  22 

1.25 

2  19 

=  .  . 

1840,  .  . 

4.29 

2.63 

3  33 

1.49 

3  63 

2  10 

3  84=-  .  . 

I860,  .  . 

2.20 

1  02 

4  83 

9  49 

2  82 

5  44=  .  . 

1870,  .  . 

3.97 

5.83 

4  Si 

G  46 

3  91 

5.69 

3  74 

5.58 

2  33 

3.00 

2  C9 

2  39-43  70 

1871,  .  . 

2  79 

5.83 

6  30 

1.90 

4  10 

6.24 

5.13 

5.12 

2.34 

1.62 

3  91 

0.98=46  32 

1872,  .  . 

1.09 

1.29 

2.99 

3.66 

2.86 

3  45 

4  93 

6  30 

3.78 

3  07 

4  15 

3  3L=40  33 

1S73,  . 

4  C3 

5.23 

2.29 

5  12 

5  58 

0.61 

8  32 

6  85 

6  65 

7  00 

5  09 

1.76=53  53 

1874,  .  . 

3  39 

3  40 

1  S3 

6.42 

2.51 

0.87 

6  39 

2  56 

3  52 

1.35 

1  89 

2  73— 3G.S9 

1875,  .  . 

2  Gl 

3  48 

3  29 

1  50 

1  65 

3.85 

3.22 

8.45 

1  55 

5  07 

=»  .  . 

1877,  .  . 

4  31 

7.16 

5.77 

1.46— 

1878,  .  . 

5  01 

2.43 

3  44 

2.75 

3  43 

2  73 

1.63 

1.84 

3.13 

3  74 

2.63 

4  37  =37.23 

1879,  .  . 

2.41 

2.21 

2.37 

=  .  . 

1883,  .  . 

4  42 

4  23 

3  09 

3.05 

1.81 

6.05 

3  83 

2.99 

3  SO 

4  20 

0.81 

2.73=41.01 

1884,  .  . 

5  25 

5  52 

5  44 

3  30 

8.96 

3  75 

6.22 

2  77 

C.68 

2  77 

2  79 

6  22=48  70 

1835,  .  . 

4  41 

3.66 

1  08 

2  73 

3  15 

1.30 

2.03 

7.09 

0  50 

5  47 

4  50 

3  21—39  13 

1886,  . 

4.10 

4.10 

4  63 

1  97 

6  26 

3  57 

4.33 

0  23 

1  CO 

2  31 

4  45 

3  47=40  4$ 

Means, 

3  62 

3  74 

3.25 

3  46 

3  85 

3.41 

4  32 

3  94 

2  89 

4.03 

3.23 

3  00  =  42.79 

Stroudsburg ,  Monroe  county 

1839,  .  . 

5.81 

3  87 

4.08 

2  67 

5.76 

4.93 

1.C0 

4  00 

—  .  . 

1840,  .  . 

2.95 

4  77 

2.74 

3.08=  .  . 

1841,  .  . 

5  25 

3  16 

.  =  .  . 
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Pfyces  and  Blooming  Grove ,  Pike  county ,  by  John  Grothwohl ,  volun¬ 
tary  observer  for  Agricultural  Department  and  Signal  Office. 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

S. 

O. 

N. 

D.  Yr. 

1865,  .... 

•  . 

8  95 

8.40 

4  20 

4  SO 

1  80 

3.45 

4  40 

4  15=  . 

1880,  .... 

4.85 

1.65 

2  10 

3  30 

8  30 

2  30 

3  17 

3  10 

2  45 

6  20 

2.40=41.03 

1667 . 

4.60 

3  10 

3  32 

11. ro 

3.70 

2.90 

9.60 

0  40 

3  15 

2  10 

2.34  47.26 

1863 . 

1  28 

3  30 

4  30 

8  90 

3  55 

3.75 

5  60 

4.90 

2.05 

5.10 

1  95=47.36 

1860 . 

3.6S 

5  21 

1  72 

5.10 

4  30 

5  20 

1.20 

4  30 

9  70 

3.51 

4  96  50.38 

1370 . 

3  67 

3.93 

4  71 

2  00 

2.50 

4.50 

1.20 

2  40 

3.20 

1.38=  .  . 

1871,  .... 

3.04 

6.49 

3  30 

2  50 

2  15 

4  50 

11.10 

1  60 

1  83 

4  81 

2.16=46  13 

1872,  .... 

1  03 

1.40 

2.37 

4  10 

6.10 

4  30 

4  80 

5  CO 

3.70 

3.25 

2  38=38.94 

1873,  .... 

2.60 

4.14 

2.70 

2.40 

1.90 

5  60 

7.80 

2  70 

7.70 

2.50 

3.18  =  46  24 

1874,  ... 

2  27 

1.20 

6  90 

1  30 

3.70 

7  20 

0  80 

3.80 

2.30 

1.50 

0  80=32  61 

1875,  .... 

2  50 

4.20 

2.55 

0  70 

2  50 

4.40 

9  10 

0.60 

2.00 

1.90 

2  10  = 35.95 

1873,  .... 

1.01 

1.95 

1  16 

3  10 

1.18 

5.30 

0.10 

4  30 

0  60 

2  80 

2.00=24.00 

1377,  .... 

0  80 

5.00 

2  40 

1.60 

1.20 

3.10 

2  80 

3.70 

6  20 

7.  CO 

1.25  =35.65 

1878,  .... 

2.85 

1.20 

0  70 

3.20 

1.40 

4  40 

2.  CO 

4  60 

1  so 

5  20 

6  40  =  37  40 

1870,  .... 

2  96 

1.74 

2.60 

1.70 

3  50 

4  CO 

4  20 

3.80 

0.80 

0.93 

4  75=33  00 

1880,  .... 

2.30 

2  20 

1  00 

1  24 

3  50 

6.20 

1.50 

1.70 

2.50 

3.10 

0.98=29  82 

1831,  .... 

4  30 

7.60 

1.95 

2  CO 

5  20 

1  30 

1  40 

o.so 

3  50 

1.80 

3  35  =  35  25 

18S2 . 

1  33 

3  70 

1  60 

3  70 

4.10 

6  20 

8  10 

5.30 

3  CO 

2.05 

0.93=  42  52 

1883,  .... 

2  40 

1.16 

2  10 

3  40 

6  10 

6.10 

1.50 

1.00 

3  50 

0.58 

1.70=32  64 

1S31,  .... 

2.87 

5.20 

2. 90 

3  30 

3.50 

8  50 

4  70 

2  00 

2  90 

5  00 

3  40  =  47  33 

1885,  .... 

3.05 

0  95 

2  22 

2.00 

1  60 

2  30 

9.20 

1  CO 

7.70 

5.10 

2  10=39  72 

1880,  .... 

.  .  4  95 

3  70 

5.30 

3.90 

5  80 

3.20 

4.10 

5  20 

3  80 

2  90 

6  95 

2.94  =52  74 

1887,  .... 

4  83 

3  75 

4  25 

5.20 

5  30 

10.90 

5.20 

2.  CO 

2  40 

2.90 

6.20  =  55  48 

Means,  .  .  , 

2.92 

3  3S 

2.65 

3  74 

3.86 

4.76 

4.71 

2.86 

3  45 

3.56 

2  77  =  40.98 

Dyberry  ( Oregon ),  Wayne  county.-, by  Theodore  Day ,  five  miles  north 

of  Honesdals. 

Elevation,  1,100  feet. 


I860 . 

.  .  2  93 

2  73 

3.05 

2  44 

2  78 

2  94 

4.71 

3.33 

1 S67,  . 

1.46 

2.18 

1863,  . 

1  60 

I860,  . 

.  .  1.24 

1  25 

5.15 

1.87 

2.20 

2.50 

2  71 

2.26 

1870,  ..... 

3.75 

3.35 

3.00 

3  17 

2.90 

1871,  . 

1.76 

5.78 

2.58 

2  05 

2  51 

7  68 

5  22 

1872,  . 

1.10 

2  25 

2  65 

2.85 

3.51 

4  89 

4  68 

1873 . 

1  SO 

3.00 

3.35 

3.15 

1.13 

4  05 

4  26 

1874,  . 

2  60 

1.75 

5.C7 

1.28 

2.17 

6  77 

1  40 

1875,  . 

1  60 

3  58 

2  02 

0  36 

1.31 

4.30 

5  98 

1876 . 

.  .  1.13 

3.95 

4.C8 

1877,  . 

0  60 

3  24 

2  25 

1878,  ...  . 

.  .  4  75 

2.15 

3  13 

1.27 

4.47 

2.97 

6  28 

2  02 

1879,  . 

2  65 

2  64 

2.55 

2.03 

3  40 

4  60 

1.69 

1830,  . 

2.89 

2  71 

2  63 

1  71 

4.35 

3  16 

2  56 

1881,  . 

3  15 

2  92 

1.24 

1.96 

5  13 

4  36 

2  57 

1882 . 

4.12 

2  C9 

0  30 

5  19 

3  39 

7  24 

2  74 

1833 . 

3  62 

1.55 

2.31 

2  86 

5  38 

5.02 

0  95 

1884,  . 

5.59 

3.93 

3  00 

3.86 

1  27 

6  02 

3  43 

1885,  . 

2.75 

1  03 

2.43 

2  35 

3  92 

1  70 

8  77 

18S6,  . 

2  43 

3  51 

1.89 

4.41 

1  21 

2  84 

1  98 

1837, . 

4  89 

3.55 

2  20 

2.62 

3  91 

9  23 

5.03 

1888,  . 

3.07 

4.01 

2  98 

3.86 

2  07 

4.19 

7  46 

- - 

— 

— 

— 

— 

— 

— 

_ 

Means,  .  .  . 

2  78 

3.17 

2  43 

2.83 

2.95 

5.00 

3.72 

Greatest,  .  . 

.  .  4  75 

5.59 

5.78 

5.07 

5.19 

5,13 

9.  28 

8.77 

Least,  .  .  .  . 

.  .  0.50 

0.60 

1.C3 

0.80 

0.36 

1.13 

1.70 

0.95 

Note  that  the  maximum  is  in  July  and  not  in 


2.54 

3.17 

3  12 

2.54=36  11 

1.85=  .  . 

2.54=  .  . 

4  33 

1.31 

6  40 

2.57 

4  50  =37.02 

1.70  = 

1  18 

2  40 

2.70 

1.41  =  37  84 

3  60 

3  79 

1  77 

2.43  =  34.07 

3.82 

5.59 

2.83 

2.35=  38.93 

2  42 

1.72 

2.43 

0.95=  32.22 

1.14 

3  62 

2  50 

1.98=29.90 

1  70  = 

1  98 

6  55 

4.06 

1.20=  . 

4.01 

2  08 

4.39 

5.02  =  42.50 

2.29 

1.42 

3.31 

4.72  =  33.35 

3  37 

2  19 

2.56 

1.60=31  87 

1.06 

4.08 

3.41 

4  05=37  44 

2  57 

1.23 

1  40 

1.55  =  37.00 

2.45 

3.63 

2.27 

2  33  =  34.77 

2  53 

2  34 

2  48 

3  74=41.94 

1.04 

3.52 

4.41 

2  23=38  73 

5  06 

2  42 

7  10 

2  32=38  02 

2.18 

1.24 

2  60 

4.19  =  45.69 

6.49 

3  97 

4.61 

= 

2  83 

3.24 

3.10 

2  59=37.63 

6  49 

6.55 

7. 10 

5.02  =  45.69 

1. 04 

Aug 

1.23 

ust. 

1.40 

0  95=29.90 
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Honesdale ,  Wayne  county ,  by  John  Torrey. 

Latitude.  41°  35' ;  longitude,  75°  20' ;  elevation,  1,000  feet  above 
tide. 

J.  F.  M.  A.  M.  J.  J.  A.  S.  O.  N.  D.  Yr. 

1882, .  4.60  3  23  2.00  1.30  5.24  3.53  6.54  3.33  3.39  1  68  0.93  1  50=37.23 

18S3  .  2.38  2  84  2  27  3.00  3.18  6  51  5  44  0.77  2  66  3.61  1.37  2.50=36  53 

1884, .  3  75  4.06  4.39  2.96  5  40  1.S7  5  36  3.24  1.76  2.76  2.64  3.97=  42  16 

1835  .  4  46  3  01  0  92  2  51  2  79  2  17  4  03  9  58  1.71  3.58  4  31  2.33  =  41.40 

1886, .  2.75  3.02  3.64  2.67  6  23  2.39  3.29  2.74  4.29  2.56  6.36  2.31=42  25 

18S7, .  3.01  5  37  3  62  2.62  2.65  4.39  8  93  5.11  2  28  1  10  2  52  4.80  =  40  40 


Means,  .....  3.49  3  59  2  81  2  51  4  25  3.48  5  60  4  13  2.67  2  55  3.02  2.90=41.00 

Note  the  maximum  in  July. 

Hamlinton  ( Salem ),  Wayne  county ,  by  J.  1).  Stocker. 
Latitude,  41°  25';  longitude,  75°  25';  elevation.  1,100  feet. 

1869  .  1.68  6.29  4  76  3  25  1.92  5.85  3.06  3.40  3  95=  .  . 

1870  .  4  07  3.98  4.15  4.22  1.70  4.65  3.60  2  31  1.47  3  60  1.50  1.13  =36.38 

1871, .  2  05  1.80  5.31  1.55  2.65  2  50  7.63  4.73  0  75  2  02  2.29  3.00=  36.02 

1872  .  .  .  2.30  6.38  3  80  4.70  3.00  .  .  0.30  3  20=  .  . 

1873  .  2.00  1  55  2  00  2.75  2.2-5  . =  .  . 

1874, .  .  .  3  12  5  15  . =  .  . 


Means .  2.71  2.51  3.94  2.61  3.04  4.24  4.67  3  42  2.77  4.54  2.00  2.76=39.21 

Factoryville  and  North  Abington ,  Luzerne  county ,  by  Rodman  Sisson. 
(At  Factoryville  to  October ,  1870.) 

1868  .  3.82  5.85  2.75  1.05  5.30  4.50  1  02  4  22  1  85=  .. 

1869,  .  5  20  2.70  3  43  2.57  4.15  2.92  2.45  2.10  3.65  6.97  2  41  4  82  =  43.98 

1870,  .  2  88  4.20  3.67  3.30  4.00  4  92  5  28  1.82  2.45  4.00  1.83  1.63=  39.98 

1871,  .  2  85  2  40  6  87  2.20  2.45  5.20  13.05  6  68  0.80  2  85  2.93  1  27=  49.55 

1872 .  1  08  1.83  1.33  1.95  3.20  4  89  5.93  6.66  2.65  4  32  2  70  2  93=39  52 

1873,  .  4.38  2  45  3  60  4.07  3  03  3  05  6.00  2  65  2  25  5  80  2  33  2.85=  42  46 

1874,  .  3  20  2  78  2  25  5  30  1.95  5  31  6  25  1  90  2.86  2  30  4  25  1  15=39  49 


Means, .  3.36  2.72  3  55  3.34  3.52  4  16  5.72  3.87  2.74  3.91  2  95  2  36=  42.21 

Drifton.  Luzerne  county ,  by  Hi  D.  Miller. 

Elevation,  1,633  feet. 

1884  .  4.30  4.30  4.04  4  36  3.62  2.88  6.77  4.79  2.50  2.67  3.83  4  76  =48  82 

1885  .  5.25  3.39  0.76  1  99  2  30  2.00  2.70  7  44  1  39  5.66  5.48  2.82=41.16 

1386, .  6.42  3  47  5.15  4  11  8  00  2  60  4  35  1  82  3.69  3.64  6.52  2  64=52.41 

1887, .  3  49  3  12  0.67  3  02  2  84  4  85  5.91  5.17  2  37  1.16  2.10  3.91=38.61 

1888 .  3.79  2.63  3.14  2.63  5.69  4  18  2.16  11.27  7.63  4.75  .  .  .  .=  .  . 


Means, .  4  65  3.38  2.75  3.23  4  49  3.30  4.38  6,10  3  51  3  58  4.48  3.53=47.33 

Wilkes-Barre ,  Liizerne  county ,  by  F.  B.  Hodges. 

Latitude,  41°  14';  longitude,  75°  58';  elevation,  543  feet. 

1883, .  8  52  7.08  0.88  3.19  3.12  1.45  1  99=  .. 

1834, .  3  41  3  48  4.95  2.46  3.97  2  68  4.62  2  90  .  .  3.16  3.30  4  53=  .  . 

1885,  .  5  18  3.27  0  90  2.56  2  66  2.51  3.01  7.92  1.20  4.65  5  15  2  63  =41.69 

1886,  .  4.26  2.52  4.10  2.19  7.04  2.95  3  75  .  .  4.77  2.82  5.80  2.27=  .  . 

1887,  .  3  25  4  70  1.73  2.16  .  .  6.06  8.76  4  15  1.48  .  .  1.73  3.61=  .  . 


Means, .  4  02  3.50  2.92  2.34  4  56  4.54  5  44  3.96  2.66  3.44  3  49  3.77=44.64 
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Bethlehem ,  Northampton  county — Philadelphia  Water  Department. 

j.  F.  M.  A.  M.  J.  ,T.  A.  S.  O.  N.  D.  Yr. 

1885 .  .  .  .  .  .  .  .  .  .  .  .  .  .  4  28= 

1836, .  4  68  4-23  3  98  5  59  4  53  3.52  2  15  1.77  2  18  5.44  5  36  = 

1887, .  3.62  7.14  2  59  2.54  2  79  4  87  8  58  3.47  2.78  1.12  1.32  .  .=  .  . 

South  Bethlehem ,  Northampton  county ,  by  H.  S.  Housekeeper. 

1885,  .  5  71  6  23  2.04  3  76  2.34  0  97  3.48  8  64  0.64  5  54  3.66  = 

1886,  .  4  41  4  08  2  98  5  59  4  53  3.52  2  15  1  77  2.18  5.44  3  66  =  .  . 

18»7, .  3.62  5  47  2  59  2.64  2.79  4  87  8.58  3.47  2  78  1  12  1.32  .  .  =  .  . 

Means . 1  66  5.37  2  90  3  13  3  57  3  46  5  19  4.75  1  73  2  95  3  47  3.66  =  44  84 

Nazareth ,  Northampton  county ,  by  J.  C.  Harvey  and  others. 
Latitude,  40°  43';  longitude,  75°  21';  elevation,  530  feet. 

1856< .  0  55  .  .  3  72  2  63  2  27  9.11  4  51  1.35  3.32  .  .  =  .  . 

1857 .  4.67  7  81  .  .  8.29  .  .  .  .  =  .  . 

1859> .  6  81  1.85  3  10  .  .  =  .  . 

1860,  . 

18S1 .  3.39  1  75  5.32  1.53  .  .  3  59  4  63  3.90  5.53  2.66=  .  . 

1862 .  5.85  2.60  3.21  3  96  2.09  .  .  . = 

Means .  5  85  1.58  3.30  3,52  5.07  2.08  5  28  6  35  5  32  2.37  3  98  2  66  =  47  36 

Northumberland ,  Northumberland  county — Journal  Franklin 

Institute. 

1889> .  1  54  1  99  1.15  4.63  3.39  4.85  7.34  2  52  2.82  1  49  2.39  3  18  =39.29 

1848> .  1- 14  2.64  6  48  3  26  2  73  4.71  1.94  5  01  1  28  3  96  2.95  .  . 

1841 .  5  24  1  27  3.77  4  42  4  28  2  69  2  55  3  86  2.90  0.83  2.41  5  51=39.73 


Means, .  2  64  1.97  3  50  4.10  3.47  4.08  3.94  4.13  2  33  2.09  2.53  4.34  =  39.47 

Milton ,  Northumberland  county ,  by  I  II.  Dufy. 

Latitude,  41°;  longitude,  76°  55';  elevation,  480  feet. 

1879’ .  2  81  4  90  4  15  1.84  0  85  2.41  3.32=  .. 

1880’ .  2  54  3  72  3.44  3  04  2  40  3  11  5.93  6  29  3  84  2  93  3.40  1.42=42  0  6 

1881> .  I-88  3.50  3.27  1  55  3  36  10  08  1.15  4  25  0.45  3  71  5  99  2  74=41.85 

1882 .  2  25  5.33  4.55  3.03  7  75  .  = 

Means .  2.20  4  25  3  75  2.54  4  50  5.03  3.99  4  90  2.04  2  50  3.93  2  49  =42.12 

Williamsport ,  Lycoming  county ,  by  II.  C.  Moyer  and  Josiah  Emery. 

1873’ .  3-W  2.05  3.72  3.30  2  95  3.76  5  32  6  96  1.56  5  66  1.92  3  21=43  43 

1874> .  2  57  2  83  2  92  5  13  1.26  1  91  2  72  3  61  4.10  2  06  2.70  1.45=33.26 

487^8 .  2  34  1.99  3  57  3.50  0.80  0.50  3.10  •  6  35  4.10  4  92  1.68  3  40^=36  25 

*876’ .  4  37  3  76  4  21  2  85  1  93  .  .  8  88  1  29  4.27  2.58= 

1877’ .  2  96  1  50  3  10  1.82  1.75  4  85  4  15  3  15  3  95  7  65  4  50  1  09=40  47 

1878, .  6  15  2  84  . 


Means, .  3.08  2.49  3  50  3  32  1.74  3.26  3.82  5.02  4.52  4.32  2,97  2.35=  40  39 

Shamokin.  Northumberland  county ,  by  P.  Friel. 

Elevation.  750  feet. 

1857> .  2  96  1  98  2.50  6.24  10  60  9.76  6,05  4.08  1.91  2.69  .2.41  5.91=57.01 

1858- .  1  88  8  88  8-»5  3  06  7.30  2  91  5  68  3.76  1  58  2  70  3.79  4!l2=38.51 

1859’ .  3  86  2  78  5.19  3  62  2  50  3  03  3  02  5.83  5.85  1.61  2  46  3  03=41.95 

1868' .  2  11  2  89  2-88  4.37  10.44  4  46  1  97  6  66  1.91  4.37  4  76  2  11=47  91 

1861  .  2  96  2  88  3.43  4  66  3.54  2  99  3  80  6.35  6.22  5.13  4  33  0  64  =  46.08 

1862  .  4  45  1  42  2-44  3  19  1.90  10.28  8.98  2.69  1  50  4.29  2  65  1.05  =  39  56 


^eane’ .  2-97  1  88  2  87  4.19  6.05  5.5T  4  08  4.90  3  16  3  46  3.40  2  81=45  ^6 


/ 
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Catawissa ,  Columbia  county ,  by  W.  G.  Tetter.  ( Manuscript .) 


1873, 

1879, 

1880, 


J. 

1.88 

2.39 


F. 

1.79 
3  40 


M. 

2  81 
1  68 
3.13 


A. 

2  83 

3  25 
2.65 


M. 

4.50 
1.54 
2  11 


J. 

4  11 

3  13 
3  66 


J. 

3.9! 
4  50 
4  36 


A. 
2  41 
2  93 
5  42 


S. 
2.99 
3  00 
2.87 


O. 
4  14 
1.11 
1.77 


N. 
2  67 
2  20 
2  49 


D.  Yr. 
4  25=31  65 
4  00=31.06 
1  4m  =  35  90 


1881,  .... 

.  .  .  3.32 

3  23 

4  48 

1  10 

2  81 

8  08 

1  17 

1  C7 

0  45 

2  06 

2  8C 

4. 85  -  35  75 

1882,  .... 

.  .  .  4  32 

3  96 

3  95 

2  65 

5.69 

4.15 

3  51 

4  39 

3  38 

1.53 

1  19 

0  72  =  39  49 

1833,  .... 

.  .  .  3.35 

2  24 

2  54 

2.94 

3  01 

8  07 

4  63 

2.25 

2  41 

3.33 

1  42 

1  91=38  16 

1884,  .... 

.  .  .  3.17 

3  61 

4  08 

2  92 

3  33 

3  63 

2  83 

2  27 

2  66 

3  69 

2.93 

3.77=  33  99 

1885,  .... 

.  .  .  4.13 

3  13 

1  04 

2  43 

2  68 

2  22 

3  26 

7  36 

0.94 

5.65 

4  65 

2  33  =  39  82 

13SS,  .... 

.  .  .  4  50 

2.75 

4  13 

2  37 

7  19 

3  08 

3  62 

1  59 

4  20 

2  84 

5  82 

2  36  =44  45 

1887,  .... 

.  .  .  2.68 

3  87 

3  40 

4  45 

1.70 

5.14 

0.56 

1  66 

2  CO  =25. 46 

Means,  .  . 

.  .  .  3  34 

3.11 

3.09 

2  57 

3  63 

4.46 

3  33 

3  30 

2.80 

2  63 

2  79 

2.76  =  37  91 

Quakertown ,  Bucks  county ,  by  J.  L.  ILeacocJcs. 

( Manuscript .) 

1872,  .... 

.  .  .  1.69 

0  92 

2  13 

4  01 

2  74 

2  75 

5  22 

7  51 

3  13 

4.01 

4  20 

0  S7  -  39  19 

1373,  .... 

.  .  .  4  00 

3  91 

3.33 

3  14 

5  63 

1.58 

3.47 

3  30 

3  82 

6  13 

1  S4 

1  00=41  28 

1874,  .... 

1  8S 

0  63 

7  56 

1  06 

4  32 

3.51 

3.44 

3  40 

0  55 

0  26 . 30  18 

1875,  .... 

.  .  .  0.50 

4.44 

3  25 

1.50 

1  84 

1  S7 

2.25 

1  H9 

0  90 

2  90 

4.20 

2  39-27.73 

1876,  .... 

.  .  .  1.20 

4  C5 

4.50 

1.60 

2  SO 

1  01 

2  40 

0  45 

6  90 

1  19 

3  33 

2.50  =  31  73 

1880,  .... 

1  66 

7  04 

1  50 

2.54 

1  82 

2  30 

3  01  = 

1881 . 

.  .  .  3  40 

4.01 

4  48 

0  69 

5  12 

4  10 

0  73 

0  27 

0  89 

1.57 

2  15 

4  71=32  10 

1S82 . 

.  .  .  2  95 

4.18 

4.47 

2  20 

7  30 

3  00 

1  95 

3  95 

7  25 

1  85 

0  65 

1  20  =40.95 

1833 . 

.  .  .  3.40 

3  20 

1. 69 

2.65 

2.09 

6  9S 

1  05 

2  25 

3  72 

4  10 

1  47 

2  15=31  75 

1884,  .... 

.  .  .  2.95 

4  74 

4  99 

2  70 

3  53 

6  54 

7  92 

3.76 

0.53 

4  33 

3  53 

6.46=52.04 

18S5,  .... 

.  .  .  4  52 

4  38 

1.21 

2  79 

2  32 

0  81 

1  26 

8  34 

0  52 

4  29 

4  23 

3  15  -  37. 82 

1886,  .... 

.  .  .  3  69 

5  74 

4  46 

2  64 

6  86 

5.06 

4  86 

0  63 

1.17 

2  65 

4  89 

2  43=44  92 

1887,  .... 

.  .  .  3. 88 

4  05 

2  08 

1  79 

2  99 

4  56 

9  25 

4  75 

3.52 

1.70 

1.56 

6.05  =  46  13 

1883,  .  .  . 

.  .  .  4.45 

4  26 

4  94 

4  23 

3  02 

1.85 

3  44 

8  53 

9  36 

3.72 

3  27 

Means,  .  . 

.  .  .  3  09 

3  S3 

3.24 

2.83 

3.71 

3  21 

4  24 

3  61 

3  41 

3.12 

2.73 

2  73=39  85 

LLulmeville ,  Bucks  county ,  by  L.  P. 

Townsend. 

1877,  .... 

.  . 

9  33 

3  35 

3.06 

6  09 

6.91 

1  03=  .  . 

1878,  .  .  . 

...  4  24 

2  55 

2  79 

1.73 

3  63 

3.77 

3  73 

2  85 

1  41 

1  75 

2  75 

4  56  =35  81 

1879,  .... 

.  .  .  2  02 

1.49 

1  SO 

3.11 

0  71 

6.35 

5.87 

6  43 

1  14 

0  44 

1  55 

5  61=36.72 

1880 . 

.  .  .  2.81 

2.45 

0  87 

1  55 

11  15 

6  49 

2.40 

3  78=  .  . 

1883,  .... 

5.03 

4.27 

.  .  —  .  . 

1834,  .... 

.  .  .  3.15 

5  10 

1.80 

4  87 

2  69 

Means,  .  . 

.  .  .  3.06 

3.05 

2  34 

2  75 

1  76 

4  17 

7.54 

4  36 

2  65 

2.99 

3  74 

3.  76=42.16 

Lancaster — Rainfall  Records — Hazard'1  s  Register ,  1828. 


1812,  .  33  50  inches.  69  rainy  days. 

1813,  .  40  13  “  75  “ 

1814,  .  52  25  “  74  “ 

1815,  .  37  S3  “  59  “ 

1816  . 30  37  “  70  “ 

1817  .  44.12  “  70  “ 

1818,  . 32  12  “  66  “ 

1819,  .  0.13  2.63  3.76  2.13  3  13  1  00  4.96  8.33  1.50  1  00  1  25  2  25  =32  12 

Means  for  eight  years,  .  38.02 


Lancaster  City — Reported  to  Franklin  Lnstitute  by  S.  Scott  and  Dr. 

Washin  gton  L.  Atlee. 


1S39 .  5.14  3  89  1  01  6  03  3.18  4  63  2  61  3  14  3  20  1  31  2  23  3  65=39.82 

1840,  .  2  61  2.45  2  80  4  86  2  03  3.72  1  53  3.01  1  83  4  60  2.10  4  23  =35.73 

1841,  .  6  43  1  15  4.06  3  96  2  36  3  75  1.43  3  8  4  2.20  1.84  3.13  3  30  =37  45 

1842,  .  0.72  2  27  1.76  3.84  3.71  4  67  4.11  3.33  1  35  2.04  2  77  2.93  =33  50 


1843, 


Means,  Syears,.  3.43  2.40  2.61  4.22  3  11  3.75  2.83  3.85  3.C8  2.75  2.68  3  45=38  16 
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Ephrata,  Lancaster  county ,  by  W.  EL.  Spera. 
Altitude,  384  feet. 


3. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

s. 

O. 

N. 

D.  Yr. 

1865 . 

4.70 

6.33=  .  . 

1S66 . 

.  .  .  3.87 

4.57 

1.43 

2  46 

2.92 

7  31 

1  70 

3  73 

4.47 

1.95 

3  45 

2  20=  41.06 

1867,  .... 

.  .  .  1.72 

4.21 

6  14 

2  16 

8  37 

6.53 

3  02 

14  86 

1.25 

2.72 

0.37 

2.47=53  89 

1868 . 

.  .  .  1.23 

2  10 

2.37 

2.16 

3.67 

1  90 

2  48 

_  _ 

1869 . 

.  .  .  3.55 

4.88 

4  56 

2.82 

4.16 

3.24 

3.29 

1.44 

4.83 

8  97 

3.19 

5.87=49.80 

1870,  .... 

.  .  3.39 

2.49 

3.73 

5  72 

3  50 

4.73 

3.83 

3.65 

4  48 

2.82 

1.59 

2.00=41.93 

1871,  .... 

.  .  .  3.13 

2.24 

6  59 

2.29 

4  29 

5.49 

6.08 

8.98 

1.88 

2  14 

3.44 

2.10=48  34 

1872,  .... 

.  .  .  0.89 

1.03 

1.55 

2.50 

4.52 

5  23 

4.26 

6  68 

5.26 

4.62 

4.73 

3  49=44  76 

1873,  .... 

.  .  .  5.50 

4.27 

3  22 

3.80 

3  16 

1874,  .... 

4.08 

14  92 

3.50 

3  41 

1.20 

3.44 

1.96=  .  . 

1875 . 

1876,  .... 

4.00 

4  02 

6.00 

2  02 

8.04 

2.08 

3  52 

3.75 

_ 

1877,  .... 

.  .  1.80 

2.10 

_ 

Means,  .  . 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

_ 

_ 

3.20 

3.77 

4.38 

4.68 

4.56 

3  96 

5.61 

3  64 

3.48 

3.25 

3  .29=46  71 

Mount  Joy ,  Lancaster  county ,  by  Dr.  J.  R.  H offer. 
Altitude,  366  feet. 


1857,  . 

3.74 

1.75 

1.85 

2.22 

^  _ 

1858, . 

1.35 

1  49 

0.65 

3  88 

10  23 

8  08 

1.74 

3.43 

2  09 

2.51 

3.81 

5.10=44.41 

1859,  .... 

I860  not  found. 

4  79 

1.91 

4.66 

2  50 

1.87 

2  90 

3  50 

11  15 

0.86 

4  02=45.81 

1861,  .  . 

5.50 

2  20 

6.50 

4  12 

4  70 

1  17 

2.92 

7.68 

4  62 

4.72 

4.25 

1.50=49.88 

1862 . 

5  45 

1.96 

4  95 

3.87 

0.40 

8  35 

2  73 

0.70 

0.75 

2  50 

2.05 

.  .  =34  76 

1863,  . 

4.05 

3  15 

4.70 

5.30 

4.65 

3  45 

3  70 

4  65 

3.10 

3  80 

4.10=45.65 

1864,  .  .  . 

2  15 

0.75 

2  40 

3.55 

6  15 

2  15 

1.90 

2  95 

4.05 

1.35 

2.35 

4  00  =  33  75 

1865,  . 

3  15 

2.10 

2.35 

1.15 

4  75 

2.80 

6.10 

0  80 

0  30 

2  85 

1.75=  .  . 

1866,  . 

2.00 

1.50 

0  80 

2.70 

2.15 

2  35 

1.43 

3.70 

4.00 

1.50 

2.10=  .  . 

1867,  . 

1  10 

4.65 

3.70 

0.53 

5  35 

5.25 

2.15 

8.80 

4.50 

__ 

1872, . 

2.96 

4.80 

6.85 

4  30 

3  60 

5.25 

3.60=  .  . 

1873, . 

1.10 

3  10 

4  00 

3.50 

5.80 

5.40 

6  04 

2.55 

3.45 

2.80 

1.50=  .  . 

Means, . 

3  07 

2  3S 

3.34 

3.33 

3  77 

3  84 

3. 25 

4.38 

3.64 

2.85 

3  09 

3  07=40.01 

Imperfect  reports  for  two  months  each,  1868  to  1871,  rejected.  The 
mean  rainfall  about  42  inches. 


WEST  CHESTER,  AND  CHESTER  AND  DELAWARE  COUNTIES. 


Rainfall  at  West  Chester ,  as  observed  by  Dr.  Wrn.  Darlington. 


J. 

F. 

M. 

A. 

M. 

3. 

3. 

A. 

S. 

o. 

N. 

D.  Yr. 

1823,  . 

4  10 

1.70 

6.90 

1.90 

4.05 

2.15 

6  00 

5.25 

5.00 

2  50 

2.55 

9  30=51.40 

1824,  . 

5  01 

4  95 

3  50 

5.30 

2  50 

6  00 

6  90 

5  40 

6  20 

2.00 

2.30 

3  95=54  10 

1825 . 

2  50 

4.70 

5  70 

1.40 

2.80 

5.80 

2  50 

6.10 

2.40 

2.10 

0.90 

5.40=42  30 

1826,  . 

1  40 

2  50 

5.30 

3.80 

0  70 

8  10 

2  55 

2  60 

4.20 

5  20 

2.40 

1  20=40.50 

1827 . 

2  90 

4  50 

2  50 

3.80 

3  50 

3.95 

4.50 

6  30 

0.80 

6. 50 

5  50 

4  70=49.45 

Means,  5  years,  . 

3  20 

3  67 

4  78 

3  26 

2  71 

5  20 

4  49 

5.13 

3  72 

3  66 

2  73 

4  91=47.46 

Means,  10  years, 

2.81 

3.48 

4  09 

3.38 

4.55 

4.41 

4.42 

4.48 

4.11 

3.73 

3.62 

3.85=46.92 

As  published 

in  Silliman's 

Journal  for  July,  1828. 

West  Chester ,  by  Dr.  J. 

C.  Green. 

I860,  . 

3  37 

2.61 

1.24 

3.65 

4.68 

2.15 

1  43 

9.15 

5.11 

7.10 

6  83 

4  17—51.46 

1861 . 

4.15 

1.75 

3  16 

4  12 

5.60 

1.87 

2  51 

2.81 

3.07 

3.63 

4.35 

1.67=38.69 

1862, . 

4.12 

4.60 

2.78 

3.64 

1.15 

7.52 

2.98 

1.24 

4.02 

3.40 

5.77 

1  55  =42.77 

1863 . 

4  82 

3.92 

6.83 

6.47 

4  19 

1.75 

8.29 

1.68 

1.92 

3.75 

2.85 

6.52=52.99 

12a.— Sec.  Int.  Aff. 


178  Annual  Report  op  the  [No.  5, 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

s. 

0. 

N. 

D.  Yr. 

1864, . 

1.78 

0.47 

5.15 

5.22 

7.47 

3.64 

1  97 

2.87 

5,59 

3  02 

4  35 

3.66—45.19 

1865,  . 

3  22 

4  76 

5  58 

2  47 

6  24 

8  13 

6.91 

2  74 

6.62 

4  38 

3.08 

4  79  =59  92 

1866,  . 

2  94 

6.11 

1.22 

3.14 

4.73 

4  40 

1  54 

2.73 

8  40 

3.77 

2  85 

4.26=46  09 

1867,  . 

2  25 

4  69 

5.52 

2.20 

8.85 

8  16 

3.24 

10.63 

1  07 

3  89 

1.84 

2.79=55  13 

1868, . 

4.20 

2  37 

3.67 

5.48 

6.58 

3:95 

5.68 

2.85 

9.15 

1.57 

6.00 

3  30  =  54.90 

1869 . 

4  83 

3.96 

4  62 

3  20 

5  40 

3.25 

4  22 

0.55 

4  49 

7  19 

4  29 

4.94=50  97 

1870, . 

4  48 

4  18 

5  15 

8.34 

4.92 

5  69 

3.85 

8  27 

3.25 

4  77 

2.03 

2.22=57.13 

1871,  . 

3.52 

3  65 

5.85 

1  85 

2.60 

5.88 

7.18 

6.04 

2.32 

4.78 

5.43 

1  83  =  50  93 

1872 . 

1.86 

0.67 

3.67 

2.49 

2,55 

4.91 

5.14 

8,58 

3  37 

5.26 

4  34 

3  83=46.67 

1873 . 

5.19 

5.17 

3.09 

4.96 

6.12 

0.96 

5.85 

6.76 

6.29 

6  86 

4.34 

1.54=57.13 

1874, . 

4  47 

2.93 

1  91 

8  67 

3  37 

2.23 

4  53 

4.50 

5.26 

4  35 

3.20 

2  20=47.67 

1375, . 

3.84 

4.22 

5  12 

2.72 

2.09 

4.96 

3.84 

9.67 

3.12 

2.11 

6  10 

4.35  =52.14 

1876 . 

2  30 

4.56 

7.49 

2.11 

4.26 

2.32 

7.21 

1.32 

12  33 

2  50 

4. 90 

2.76  =  54.06 

1877,  . 

4  15 

2.55 

5.86 

3  10 

0.83 

5.08 

6.65 

1  42 

5.07 

8.06 

8.11 

2.05—52.93 

1878,  . 

5.22 

4.00 

3  71 

3.89 

4.32 

4  16 

4.35 

2  90 

3  06 

3  22 

3.83 

5  84  =48.50 

1879,  . 

2.88 

2.62 

2  73 

5  19 

1.38 

4.13 

2.60 

6.10 

2  20 

0.60 

1.63 

6.13=38  19 

1830, . 

2.82 

3.01 

4.71 

3.69 

1.35 

1  91 

6  90 

3.18 

1.49 

2,28 

2.90 

6  65=40  89 

1881,  . 

5.18 

5.99 

6.36 

1.10 

2  59 

5.60 

1  77 

0.94 

1 53 

3  00 

3  08 

4.39  =  41.53 

1832, . 

6.33 

4.95 

4  61 

2  36 

6.94 

1.50 

2  SO 

4  38 

7.23 

1.15 

1.42 

1.93=45.70 

1883 . 

4  52 

5.45 

3.62 

3.52 

2.71 

5.72 

2.54 

5.20 

3.64 

4.45 

2.30 

4  63=  48.33 

1834, . 

7.32 

7.29 

6.09 

2.94 

3.64 

7.52 

5.27 

2  12 

0  42 

2.56 

4.36 

7.05  =56  48 

1885 . 

4.65 

6  39 

1.34 

2  20 

4  07 

1  26 

0  93 

9  51 

1  49 

6  25 

4  71 

4  18=46  98 

18S8, . 

5.93 

6.22 

4.87 

3  80 

7  00 

4.30 

6  31 

1  27 

1.10 

3.06 

4  48 

4  88  =  53  27 

1887,  . 

3.95 

5.55 

3  66 

3  51 

4  06 

6.72 

n  27 

2  94 

5  67 

1  76 

2  13 

6.81=58  03 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

- - 

Means,  23  years, 

4.09 

4  10 

4  23 

3.79 

4.27 

4  26 

4.56 

4  35 

4  26 

3  84 

3.93 

3  96=49  74 

West  Chester ,  by  Dr.  George  Martin. 


1868,  .... 

4  15 

4.14 

2.71 

8.24 

1.16 

5  47 

3  14=  . 

1869,  .  .  .  . 

.  .  .  4  09 

4  29 

4  63 

2  90 

4  53 

3  59 

1 49 

0  77 

4  40 

6  99 

3,85 

4  98=43  51 

1870,  .... 

.  .  .  3  94 

3.89 

4.41 

6.45 

5  25 

6  15 

3  50 

7  76 

3  24 

4  48 

1.99 

2  19=53  25 

1871,  .... 

.  .  .  3.18 

2.35 

5.88 

1.79 

2.56 

3  85 

7  38 

6  60 

2  35 

4.80 

5  37 

1  93=48  04 

1872,  .... 

.  .  .  1.46 

1.05 

3  44 

2.27 

2  34 

5.32 

5.56 

8  44 

2.99 

5.15 

4  05 

3  83=45  90 

1873 . 

.  .  .  5  81 

4.63 

2  91 

4.89 

6  19 

0.87 

5  00 

6  83 

6.01 

6  57 

4.26 

1  29-55  31 

1874,  .... 

.  .  .  4.22 

2  61 

1.56 

8  57 

3.31 

2  13 

4  43 

4.42 

5  22 

4  09 

2  86 

2  14=45  56 

Means,  .  . 

.  .  .  3  73 

3  14 

3.81 

4.48 

4.03 

3.58 

4  50 

5  36 

4  63 

4  75 

3  92 

2  79=48  77 

Rainfall  at  West  Marlborough ,  Chester  county ,  by  M.  Cope. 


1843,  .... 

.  .  .  2.13 

2.50 

2  69 

4  25 

3.50 

2.25 

4  81 

9  31 

4  37 

3  01 

5.31 

2  38  =  46.50 

1844,  .... 

1.51 

3.69 

1.19 

3  56 

4  06 

1  87 

1.63 

3  88 

4.53 

2  64 

1  83  =33  37 

1845 . 

.  .  .  2  88 

3  87 

2.00 

1.26 

1  56 

3  87 

3.44 

3.43 

2.44 

3  50 

3.94 

3  37  35  56 

1846,  .... 

.  .  .  3  25 

1  06 

4.C6 

2  44 

4  37 

3.25 

5  62 

4.50 

1.12 

2  00 

6.87 

2.88=41.46 

1817 . 

.  .  .  3.50 

3  51 

3.87 

0  83 

2  25 

2  25 

6  12 

4  50 

6  75 

2  87 

3.00 

3  37=42.87 

1848,  .... 

.  .  .  1.87 

0.83 

2  75 

1  70 

4.62 

2  33 

4  93 

1.01 

3.00 

5.50 

2  75 

1.88=33  27 

1849,  .... 

.  .  .  0.44 

0  63 

3  06 

0.50 

4.00 

3.37 

1.50 

7.25 

0.88 

5.12 

2  25 

3  38  =32  38 

1850,  .... 

.  .  .  4.00 

2  50 

1.00 

0  81 

6  37 

1.63 

7.75 

4  70 

6  13 

0.88 

3  18 

4.00=42.93 

1851,  .... 

.  .  .  0.94 

2  94 

1  87 

3  70 

4  56 

3.83 

2  25 

3.87 

0  79 

1.69 

3  94 

0.40=30  83 

1852,  .... 

.  .  .  0.65 

1.25 

1  81 

1  25 

3  00 

2  69 

3  70 

8.31 

3.10 

2  06 

6  38 

4  50  =  33  70 

1853,  .... 

.  .  .  1.56 

3  07 

1  50 

4  63 

5  06 

2  44 

5.62 

3  25 

2  56 

3  12 

2. 79 

0.94=36.54 

1854,  .... 

.  .  .  3  06 

5  56 

1.13 

4  44 

4  62 

4.13 

4.25 

1.56 

3  37 

1.50 

3.56 

2  70=39.88 

1855,  .... 

.  .  .  2  87 

2.88 

1.70 

2.19 

3  60 

10.27 

5.78 

4  92 

3  19 

9  50 

2  06 

5  46  =  54  42 

1856,  .... 

.  .  .  2.37 

1.01 

1.00 

3.80 

4  36 

1.35 

2  63 

9.00 

4  35 

1.31 

2.65 

4  97  =38  50 

1857,  .... 

.  .  .  1.75 

0.74 

0.70 

4.43 

7.02 

9.18 

2.35 

5.91 

1.73 

4.75 

1.37 

7  00  =  46  93 

Means,  .  . 

.  .  .  2.28 

2.26 

2.18 

2.50 

4.15 

4.47 

4.17 

4.87 

3,18 

3.42 

3  51 

3.27=  40.25 

This  record  is  given  as  it  is  found  printed  in  a  West  Chester  journal, 
but  it  bears  internal  evidence  that  it  is  not  a  full  record  for  the  first 
months  of  the  year  particularly,  and  it  probably  does  not  contain  any 
record  or  measurement  of  snow  fall. 
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Rainfall  at  Pocopson  ( Parkesville ),  Chester  county ,  by  Fenelon 

Darlington. 

Latitude,  39°  54';  longitude,  75°  37';  elevation,  218  feet. 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

S. 

O. 

sr. 

D.  Yr. 

1854,  . 

3.00 

8.66 

1.43 

6  97 

4.30 

3.39 

3.50 

1  54 

3  97 

1  87 

3.57 

3  70—45  90 

1855,  . 

2  82 

3  39 

1.81 

2.06 

3.72 

8.11 

3  26 

4.13 

7  08 

4.68 

2.24 

6  26—49  56 

1856,  . 

8.91 

1.23 

2  02 

3.71 

3  94 

1.18 

1.71 

5.10 

3.83 

0.91 

2.37 

4.39  —34.35 

1857, . 

3.87 

0  94 

2.18 

5  28 

6  56 

5  75 

2.51 

7.17 

1.28 

4.14 

1.42 

5.62-46  72 

1858,  . 

2  20 

2  72 

1.07 

3.68 

8.64 

5  36 

2.27 

5.72 

1.23 

1.63 

5. 11 

4  67-44.36 

1859, . 

5.09 

2  94 

5.64 

5.23 

1  58 

4.43 

3  20 

3  93 

8  62 

2  64 

4.09 

3.27—50  68 

I860,  . 

.  . 

1.39 

4  43 

5  96 

2.75 

1.17 

8  96 

4.30 

6.33 

7.14 

4.47=52  97 

1881 . 

2.41 

3  00 

3  93 

5.91 

3.00 

2  93 

3  19 

2. 88 

3.19 

4.80 

1  87=41.99 

18S2,  . 

4.32 

4.32 

4  01 

3.87 

1.21 

7.65 

3  28 

1.89 

3  39 

3.16 

4  40 

1.23=42.73 

1863,  . 

4.00 

4.86 

6.35 

5  75 

4.51 

1.70 

8  95 

1.58 

1  78 

3.61 

2.80 

5.25=51  14 

1864,  . 

2.06 

0.45 

5.00 

5.26 

7.30 

3.37 

3  67 

2.66 

5.15 

2.25 

3.89 

4  03=45  11 

1865 . 

3.42 

4.44 

5  12 

2.58 

5  99 

7.14 

3.49 

1.82 

3.63 

3.84 

2.35 

4.73=48  60 

1866, . 

2.09 

6.14 

1.55 

2.39 

4.32 

3.94 

1.44 

3.19 

7.45 

2  80 

2.25 

2.91=38  47 

1867,  . 

1.32 

3  50 

5.00 

2  36 

8  42 

8  65 

3.65 

9.48 

1.59 

2.70 

1.67 

2. 81=51.35 

1868,  . 

2.86 

2.11 

3.20 

4  20 

4.82 

4  68 

5.70 

4  67 

9.40 

1.56 

4  56 

2.42=50  18 

1869,  . 

3.10 

4  35 

4. 35 

2  41 

3.97 

3.86 

1.51 

0.82 

5.19 

5  78 

4.95 

4  30=44.59 

1870, . 

4  00 

3.55 

2  91 

6.27 

3  90 

5  60 

3.35 

8  15 

2  12 

4.73 

1.42 

2.00  =48.05 

1871,  . 

3.25 

3.22 

5.42 

1  84 

2.50 

5.00 

6.92 

5  00 

1.99 

3.80 

4  19 

1.85=44  98 

1872 . 

1.41 

1  06 

3  46 

2.13 

2  32 

8  03 

3  60 

7  21 

4.46 

3  17 

3  77 

3.55  =44.17 

1873,  . 

5.18 

4.06 

2  36 

5.21 

5.18 

0  75 

4  50 

8  56 

5  73 

6  40 

3  80 

1  21=52.94 

Means,  20  years, 

3  25 

3.40 

3.36 

3.98 

4.75 

4.72 

3  53 

4  75 

4.25 

3  51 

3.49 

3.49=46,48 

Chromedale  {Lima,  Del.  Inst.),  Delaware  county ,  by  Joseph  Edwards. 


Latitude,  39°  55';  longitude,  75°  25';  elevation,  196  feet. 


1849,  .  .  . 

2.65 

4.54 

1.47 

4  48 

2  86 

2.31 

6.02 

0.48 

8.65 

2.50 

6  24=43.01 

1850,  .  .  . 

.  .  .  .  4  52 

4  14 

4.47 

2.69 

5  56 

3  47 

6.29 

6.81 

7  57 

0  97 

2  65 

4.65  =  53  79 

oo 

Ul 

.  .  .  .  1.59 

4.17 

2.97 

4. 91 

5.70 

3  17 

4.69 

2  61 

1.07 

3  87 

3  59 

2  43=40.77 

1852,  .  .  . 

2  45 

3.81 

5.07 

3  18 

4.37 

2.84 

7.15 

2.20 

2  21 

7  24 

5.42  =  47.30 

1853,  .  .  . 

5.35 

1  98 

3  65 

5  53 

1.06 

6  89 

2  96 

4  33 

4.02 

2  02 

1  42=40.81 

1854,  .  .  . 

6  17 

1  30 

6  58 

6  55 

2  71 

4  30 

3  02 

3  41 

1.60 

3  37 

3.31=45  81 

1855,  .  .  . 

.  .  .  .  2  41 

2  36 

1  66 

2  30 

4  30 

9  32 

4  06 

2  48 

3  92 

5  35 

2  01 

6  41=46  58 

1856,  .  .  . 

.  .  .  .  2.49 

1.17 

1  74 

3  33 

3  05 

1  84 

2  49 

5  46 

4  91 

1. 18 

2  96 

3  66=  35  31 

1857,  .  .  . 

.  .  .  .  2  66 

1  38 

1.55 

5  65 

5  33 

6  39 

1.97 

8  26 

1  03 

3  72 

1.51 

5.69=45  14 

1858,  .  .  . 

.  .  .  .  3  09 

J  65 

0  83 

1.91 

1.14 

6.01 

1859,  .  .  . 

Means,  . 

.  .  .  .  2  80 

3.15 

2.49 

3.97 

4.85 

3  91 

3  98 

4  97 

3.08 

3.27 

3  39 

4. 36=44  22 

Haverford , 

or 

West  Haverfo/d ,  by  Dr.  Paul  Swift. 

j. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

s. 

o. 

N. 

D.  Yr. 

1839,  .  .  . 

.  .  .  .  2  54 

2  83 

1.46 

2.90 

3.74 

3.98 

3.61=  .  . 

1840,  .  .  . 

.  .  .  .  1.52 

3.11 

2  13 

3  23 

3  60 

5.31 

3  31=  .  . 

i841.  .  .  . 

1  54 

4  03 

5  57 

3  98 

7  60 

4.26 

0  31=*  .  , 

1854,  .  .  . 

1.03 

3.55 

4  05 

1.10 

2  76 

1955,  .  .  . 

3.33 

1  68 

2  73 

7  93 

5  28 

2  07 

1856,  .  .  . 

1  23 

1  31 

5  50 

3  12 

_ 

1357,  .  .  . 

1.29 

3  34 

3  85 

6  90 

1  42 

4.26 

1  33 

6  00=  .  . 

1858,  .  .  . 

2  78 

1.27 

4  81 

7.36 

3.45 

1.89 

5  24 

5  32=  .  . 

1859,  .  .  , 

3  28 

7.83 

4.91 

1  02 

4  87 

4.06 

4  74 

8  53 

3.05 

3  95 

3  64  =54  88 

I860,  .  .  . 

2  71 

5  08 

4  69 

5  36=  .  . 

1861,  .  .  . 

2.15 

3  71 

5.00 

5  91 

3.07 

2  56 

.  . 

.  . 

4  22 

5.85 

1  95=  .  . 

1862,  .  .  . 

5.46 

4  01 

5.74 

1  31 

6  99 

4  44 

5.  70 

1  61=  .  . 

1884,  .  .  . 

.  .  .  .  4.36 

5  88 

4  92 

2  47 

3  33 

5  72 

5  10 

3  24 

0  20 

2.24 

3  48 

5  32=46  26 

1385,  .  .  . 

5.80 

0  78 

3  32 

5  82 

1  61 

Means,  . 

.  .  .  .  3.78 

3.31 

3  14 

4.81 

3.90 

4.12 

3.48 

3. 99 

3.38 

3  60 

3.96 

4  24—  45.71 

Although  wanting 

in  some 

months  of  every  year, 

this 

series 

affords 

mean  results  very  near  to  the  true  rainfall  of  the  district.  The  years 
1839-41  were  furnished  the  Franklin  Institute,  1854-1859  to  the  Smith¬ 
sonian  Institute,  1860-1863  also,  and  1884-85  to  the  Signal  Office. 
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Annual  Report  of  the 


[No.  5, 


Pottstown ,  Montgomery  county ,  by  Dr.  Charles  Moore — Pennsylvania 

State  Weather  Service. 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

s. 

O. 

N. 

D.  Yr. 

1876,  .... 

.  .  .  1  80 

3  60 

7.70 

3.20 

3  20 

2.80 

7.10 

2  00 

9.00 

2  00 

4  50 

0  40=47.30 

1877 . 

1  80 

5.60 

3  00 

1.26 

7.00 

6  75 

3  09 

3  67 

7.60 

4.94 

1  20=  47  01 

1878,  .... 

3  08 

3  25 

4  42 

4  65 

4.20 

6  60 

2.70 

1  67 

2  86 

3  50 

5  30=45  42 

1379 . 

.  .  .  1.60 

1.05 

2  38 

4  50 

2  35 

6  40 

4.67 

8  32 

1  30 

0  58 

1.50 

5  72  =  40  27 

1880,  .... 

.  .  .  2  43 

1.55 

4  45 

2  83 

O' 85 

3  02 

10.55 

2  35 

2  86 

2  47 

2  48 

1.97  =37  81 

1831,  .... 

4  05 

5.72 

0.94 

3.41 

7  48 

1.83 

0.83 

1.10 

2  33 

2  80 

5  13=39  36 

1882,  .... 

.  .  .  2  69 

3  93 

2  90 

2  44 

7  66 

5  00 

2.33 

4.51 

6  64 

2  17 

0.46 

1  61=42  34 

1883,  .  .  . 

.  .  .  2.82 

3  32 

1.33 

3  45 

2  80 

5  65 

4  29 

4.89 

4  80 

4  64 

1  88 

1  10=40  97 

1884  .... 

.  .  .  4  67 

4  42 

4  55 

2.76 

4  00 

6.53 

7.08 

1.83 

0  60 

3  64 

3  77 

5  19=49  04 

1885,  .... 

3  20 

0  50 

2  63 

5  11 

1  55 

2  03 

5  92 

1.07 

4  62 

4  21 

3  40=37.23 

1886 . 

.  .  .  3  17 

4  25 

4  30 

3  45 

6  75 

4.83 

6  76 

1  13 

1  51 

2  40 

5  12 

3  13=46  80 

1887,  .... 

4. 33 

2  44 

2  30 

2  55 

4.58 

9.00 

2  45 

4  77 

1  40 

1  48 

6  50  =44.49 

1883,  .... 

.  .  .  4  31 

4.08 

5  35 

2  87 

4  25 

1.55 

3  31 

6.13 

7  32 

2.82 

3.42 

.  =  .  . 

Means,  .  . 

.  .  .  2  87 

3  23 

3  88 

2  94 

3.77 

4  66 

5  57 

3  55 

3  58 

3.04 

3  03 

3  40  =43  62 

Pottstown- 

—Report 

to  Water 

Department ,  Ph  iladelphia— 
Moore. 

-Dr. 

Charles 

1883,  . 

3.32 

1  33 

3.45 

2.80 

5  65 

4  29 

4  89 

4  SO 

4  64 

1  88 

1  10=40  97 

1884 . 

.  5.42 

5  93 

5  00 

2  76 

4  00 

6  53 

7  08 

1.83 

0  60 

3  64 

3.77 

5  94  =52  50 

1885,  . 

.  3.69 

5.05 

1  12 

2  63 

5  11 

1  25 

2  03 

5  92 

1  07 

4  62 

4  21 

3  40=40  10 

1886, . 

.  4  53 

5.15 

4  55 

3  95 

6  75 

4  83 

6  76 

1.13 

1  51 

2  40 

5  12 

4.63=51.30 

1337,  . 

.  2  69 

4.33 

2  44 

2.30 

2.55 

4.58 

9  00 

2  45 

4.77 

1  40 

1.48 

6.50=44  49 

Easton ,  Northampton  county ,  by  Geo.  R.  Houghton. 


1856,  .  .  .  . 

0.72 

2  93 

3.46 

2.36 

1.43 

6  44 

6.51 

0.96 

2  43 

3  25=  .  . 

1857,  .  .  .  . 

...  3  32 

1  70 

1  04 

5  74 

7.34 

5.76 

3.94 

3  46 

1  07 

3  15 

1.48 

5  26=43.26 

1858,  .  .  .  . 

...  2  26 

1  05 

0  69 

3  12 

6  60 

4.45 

4  15 

2  68 

.  2  69 

1.82 

4  84 

4  22=38  57 

1859 . 

3.35 

6  89 

498 

2.15 

4  10 

4.09 

5.01 

6  93 

2  23 

3  61 

4  56=51.66 

Easton  — 

Voluntary 

Observations  —  Signal  Service 
Moore. — ( Manuscript. ) 

—  Prof.  Jas.  W. 

1883 . 

.  3  20 

3  87 

2  40 

2  94  2  68 

4  62 

4  86 

2.36 

4.27 

5.22 

1.61 

3.36=41.39 

1884,  . 

.  4.73 

4.77 

4.97 

2.38  2.28 

2  87 

5  19 

5  91 

1  01 

3  96 

3  26 

6.07=47  40 

1885, . 

.  4  74 

4.18 

0.77 

2  40  2.29 

2.74 

2  63 

7.76 

0.59 

5  37 

4  03 

3  30=40.80 

1886, . 

.  3.08 

5  28 

4  11 

3  37  7  14 

3  93 

4  65 

2  63 

1  33 

2  37 

5  80 

3  86=48  45 

1887, . 

.  5  01 

5  79 

3  34 

2.25  3  96 

6.10 

11  28 

4  30 

3  24 

1.41 

1  55 

6  01=54.24 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

- - 

Means,  9  years. 

.  3.55 

3.45 

3  03 

3.23  4  20 

4.10 

4  69 

4  50 

3  13 

2.94 

3.19 

4.43=45.02 

Easton — Report  to  the  Philadelphia  Water  Department — Prof.  Jas. 

W.  Moore. 


1884,  . 

4.48 

4.49 

4  70 

2.22 

2.18 

2  70 

4  93 

5  57 

0  95 

3  74 

3  05 

5  70=44.71 

1885, . . 

4  40 

4  18 

0  97 

2  40 

2  29 

2  74 

2  63 

7  76 

0  59 

4  52 

4.03 

3  30=39  81 

1886,  . 

3  08 

5  28 

4  11 

3  37 

7  14 

3  93 

4  65 

2  63 

1.33 

2.37 

5  80 

3.85=47.54 

1887 . 

5  01 

5  79 

3  34 

2  25 

3  96 

6  10 

11.28 

4  30 

3  24 

1.41 

1  55 

6  01=54  24 

Means,  4years,  . 

4.24 

4  93 

3  28 

2  56 

3  89 

3  87 

5  87 

6.06 

1.50 

3  01 

3  61 

4  72=46.57 

Note  the  maximum  in  July. 


Secretary  of  Internal  Affairs 


A.  181 


Off.  Doc.] 


North  Whitehall  and  Egypt ,  Lehigh  county ,  by  Edward  Kohler. 


J. 

F. 

M. 

A. 

M. 

j. 

J. 

A. 

S. 

0. 

N. 

D.  Yr. 

I860,  . 

1.65 

1.81=  .  . 

1861 . 

2.20 

1.35 

1364,  . 

2.15=  .  . 

1867,  . 

1.43 

1868,  . 

1.75 

1.55 

1872,  . 

3  50 

4.90 

4  30 

2  73 

3  60 

4  70 

4  80= 

1873,  . 

3.00 

3  10 

1.20 

0.43 

4  80 

0  85 

4  70 

8  45 

3  52 

5  10 

2.22 

2  25  =  39  62 

1874,  . 

3  00 

1  50 

4  95 

2  05 

3  70 

2  85 

3  35 

3  00 

4  08 

2.15 

2,57=  .  . 

1875,  . 

1.80 

1  70 

4  45 

1.35 

1.00 

2  07 

1.15 

8  55 

1  90 

4.35 

1.95= 

1876 . 

0.70 

3  88 

4  80 

0  40 

2.45 

2  00 

3  60 

1  20 

6  60 

1  35 

4  50 

1.50=32  98 

1877, . 

1.85 

1  35 

5  60 

2.70 

1  40 

5.70 

5  60 

2  60 

3  50 

6  05 

6.80 

1.25=  44  40 

1878,  . 

5  25 

2  20 

3.70 

3  39 

4  53 

2  62 

5.47 

2  50 

6  05 

3  00 

2  10 

3  60=44  41 

1879, . 

2  50 

1.95 

3.35 

3  29 

1.80 

7.25 

1  90 

5  75 

2  50 

1  10 

1  60 

6  10=39  09 

1880,  . 

4  45 

3.85 

2  00 

3  00 

1  70 

5  20 

4  85 

1.15 

1.87 

1  90 

3  55 

1.25=  34  77 

1881 . 

2.90 

4  12 

5.05 

0.80 

.  .  =  .  . 

Means,  1872-81, 

2  88 

2  79 

3  52 

2.26 

2  47 

3  67 

3  89 

4.21 

3  52 

3  44 

3  45 

2  82=38  92 

Note  the  maximum  in  August. 


PHILADELPHIA  WATER  DEPARTMENT  SERIES. 

Observations  made  to  determine  the  possible  water  supply  to  be 
made  available  for  Philadelphia. 


Lebanon. 


1883 . 

4  22 

3  70 

2.89 

2  98 

8.54 

2  96 

2  68 

4  46 

5  93 

1  42 

3  28=47.41 

1884,  .... 

.  .  .  3  95 

4  59 

4  83 

2  92 

3  96 

4  02 

6  15 

4  56 

0.94 

3  85 

3  13 

5  82=48.77 

1885 . 

.  .  .  5  25 

3  30 

1  32 

3  02 

4  48 

1  46 

3.03 

5  48 

0.81 

8  20 

4  64 

3.10=44.09 

1886,  .... 

.  .  .  5,11 

3  65 

5  03 

2  90 

6  06 

2  66 

5  45 

0.77 

0.85 

2  54 

4  16 

3.46=42.54 

Means,  .  .  , 

.  .  .  4  66 

3.91 

3  48 

2.93 

4  37 

4  17 

4.40 

3  37 

1.77 

5  14 

3  34 

3  91=45  75 

Schuylkill  Haven. 


1883,  .  .  .  . 

.  .  .  4  00 

3.60 

3  13 

2  34 

3.55 

5  24 

2  87 

1.28 

3.34 

4  59 

1 

48 

2  99= 

=38. 41 

18M,  .... 

.  .  .  4  15 

5.19 

4  07 

2  32 

2  91 

2  90 

5.73 

4  32 

1  25 

2  58 

2 

45 

5  98= 

=43  85 

1885,  .... 

.  .  .  4  34 

2  98 

0  69 

2.22 

3  39 

0  81 

1  61 

7  46 

0.42 

4  39 

3 

48 

3  16= 

=34  95 

1886,  .... 

.  .  .  4.58 

3  28 

4  14 

3.01 

5.15 

2.78 

4  08 

2.60 

1  35 

2.39 

4 

50 

2  20= 

=40  06 

Means,  .  . 

.  .  .  4.02 

3  76 

3  01 

2  47 

3.75 

2  93 

3  57 

3  92 

1  59 

3  49 

2. 

98 

3.58= 

=39  07 

Reading. 


1883 . 

.  .  4.42 

4.23 

3.09 

3  05 

1  81 

6  05 

3.83 

2  99 

3  80 

4  20 

0  81 
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Brower's. 


j. 

F. 

M. 

A. 

M. 

J. 

j. 

A. 

S. 

0. 

N. 

D.  Yr. 

1883,  .... 

4  28 

1.92 

3.30 

1.84 

8.31 

3.07 

4.85 

2  63 

3  91 

1.70 

3  50=43  19 

1884,  .... 

5  95 

5  20 

2  62 

3.54 

5-52 

4.23 

3.20 

0.39 

2.84 

3.29 

6  25=49.77 

1SS-5,  .... 

5  07 

0.93 

1  98 

3.39 

1.16 

2.11 

5.24 

2  28 

4.18 

4.57 

3  31=38  18 

1886,  .... 

4  98 

3.93 

3  CO 

5  70 

4  35 

5  22 

1  93 

5  99 

2  S3 

4  01 

2  39=43  64 

Means,  .  . 

.  .  .  4  57 

5.07 

3  01 

2  73 

3  62 

4  83 

3  66 

3  76 

1  59 

3.44 

3  39 

3  86  =43.53 

Seisholszville. 


1884,  .  .  .  . 

4.64 

7.41 

3  16 

0.77 

3.99 

3.19 

6  73=  .  . 

1885,  .  .  .  . 

.  .  .  4.71 

3  84  1.59 

2.79 

3  98 

0.75 

1.10 

7  82 

0.96 

5  49 

5.03 

3  79=41.85 

1886 . 

5.06  4.13 

3.14 

6.31 

5.06 

4  72 

1.74 

1  34 

2  28 

5  14 

4  63=48.27 

Pennsburg. 

1883,  . 

1884 .  5.14  5.04  5.04  2  63  .  .  . 


5.24  5.27  1.93  3.31=  .  . 


Green  Lane. 


1883,  .  .  .  . 

.  . 

3  20 

6.51 

5.20 

1  69 

4.21=  .  . 

1884,  .  .  .  . 

5. 84 

4.35 

2  30 

3  06 

5.24  7  32 

3.72 

0  40 

3  97 

3  12 

6.03=50  63 

1885,  .  .  .  . 

4  09 

0. 80 

2.54 

2.36 

1.18  2.48 

4.96 

0  90 

4  29 

3  32 

3  25=  33  96 

Frederick. 


1883 . ;  . 

1884,  .......  6.02  5.36  4.70  2.25  3.48 

1885,  .  3.73  4.73  1.12  2  42  2.62 

1886,  .  3  71  5.11  3  80  2  85  6  88 


4.00 

3.96 

4  77 

1.75 

5.76=  .  . 

5. 59 

6.2L 

2  43 

0.44 

3.41 

3  40 

5  92=49.21 

1.75 

2.29 

7.39 

0.84 

4  46 

4.45 

3  11=38.91 

5  45 

5  41 

1  14 

1  41 

2  43 

5  42 

2.90=46  51 

DELAWARE  RIVER  SERIES. 

Easton ,  Northampton  county . 
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Rainfall  m  the  Central  and  Western  Districts. 

The  rainfall  tables  for  the  western  counties  of  Pennsylvania  are  less 
complete  than  those  for  the  Central  and  Eastern  divisions,  and  as  a 
number  of  stations  of  the  State  Weather  Service  are  now  adding  val¬ 
uable  materials  to  this  western  section,  it  has  not  been  thought  neces- 
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sary  to  print  the  imperfect  series,  where  the  single  years  are  incom¬ 
plete.  Ihere  should  be  about  thirty  stations  perfected  in  the  mountains 
and  western  counties  in  order  to  afford  a  trustworthy  basis  for  rain 
charts,  and  especially  such  points  as  Huntingdon,  Bedford,  Altoona, 
Johnstown,  Lewisburg,  Bellefonte,  Corry,  Meadville,  Greenville,  etc. 

all  these  representing  districts  at  present  imperfectly  defined  as  to 
rainfall.  The  best  and  most  extended  periods  of  observation  are  the 
few  that  are  given  below,  but  they  are  quite  inadequate  to  determine 
the  distribution  over  the  high  plateaus  and  mountain  valleys  of  the 
interior.  The  western  counties  are  better  known  through  the  aid  of 
several  series  in  Ohio,  as  at  Marietta,  Steubenville  and  other  points. 


Rainfall  at  Harrisburg ,  Dauphin  county ,  by  Dr.  John  Heisely. 
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Rainfall  at  Gettysburg ,  by  Prof.  M.  Jacobs ,  from  Climatology  of 


United  States  and  Smithsonian  Quarto. 
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6  47 

4  24=43  31 

1853 . 

1  74 

3.23 

1  29 

4  48 

2  87 

0.26 

5  67 

3  38 

3 

89 

2  79 

1  47 

1  01=32.08 

1854,  . 

3  26 

3  60 

1  90 

5  37 

3  31 

2  84 

1  62 

0  90 

2 

46 

2.27 

3  63 

2.  70=33.86 

Off. 

Doc.] 

Secretary 

of  Internal  Affairs. 

A.  185 

j. 

F. 

M. 

A. 

M. 

j. 

j. 

A. 

S. 

o. 

N. 

D.  Yr. 

1855, 

...  3  57 

2  41 

2.04 

2  08 

1.69 

7.72 

3  79 

10  89 

5  92 

2  22 

1  27 

4  02=47.62 

1856, 

.  2  75 

1  25 

1.79 

2  91 

2  87 

2  86 

3  78 

2.48 

1  12 

1  59 

2  46 

2  77=28  63 

1857, 

3  03 

0  98 

1  62 

3.12 

6  23 

7  44 

5  03 

1  98 

1.39 

1.12 

2.35 

3  94=38  23 

1858,  . 

.  1.65 

1  92 

0  61 

2  87 

10  60 

4  39 

3  91 

4  27 

2  67 

4  57 

3  35 

4  86—45  67 

1859, 

.  .  3  50 

3  91 

5.59 

5  75 

3.75 

3.73 

1.76 

2  73 

6  34 

0  63 

1  20 

3  55=42  44 

I860, 

3  13 

2  63 

1  41 

3  93 

5  65 

2  76 

1.35 

3  60 

2  73 

3  92 

4  CO 

3  07=38  IS 

1861,  . 

.  4  36 

2.42 

2  11 

4  61 

4  23 

2  47 

4  84 

3.15 

2  98 

3  10 

1.98 

0  76=37  01 

1862  . 

.  .  .  .  4.36 

2  31 

2  21 

5  49 

1  83 

7  12 

2.06 

0  45 

1  17 

2  26 

1  73 

0  90=31  89 

1863,  . 

4  20 

5  64 

5  28 

3.09 

2.71 

6.67 

1864, 

1.47 

3.36 

3  01 

2.67 

2  27 

3  42=  . 

1865,  . 

3  06 

- 

Means, 

.  .  3  11 

2  60 

3.00 

3.56 

3  85 

3  46 

3  40 

3  40 

2.98 

3  03 

3  05 

3  43=38  90 

Greatest,  ...  6.35 

5  57 

5  64 

5  93 

10  60 

7  44 

6  67 

10.89 

8  71 

7.12 

8.48 

6.08=47  63 

Least, 

....  0  63 

0.98 

0.61 

0  62 

1.10 

0.26 

0. 93 

0  45 

0.72 

0  63 

0.94 

0  76=28  S3 

Fountain  Dale 

Adams  county ,  by  S. 

C.  Walker. 

1867, 

5  54 

2.52 

2  92 

5  55 

1.41 

4  70 

1  06 

2  10=  .  . 

1868, 

4  00 

7  83 

4  28 

2.67 

3.01 

6  86 

1  60 

5  12 

3  10=  .  . 

I860,  . 

.  3  36 

4  98 

5  03 

1  77 

4  40 

3  03 

3.76 

1  89 

2  84 

6  47 

2  72 

8  53=43.83 

1870 

.  .  .  .  4  19 

3  50 

4.92 

5  43 

4  28 

6  70 

3  66 

3  40 

5  58 

2  02 

1  33 

2  10=47  11 

1871, 

.  4  00 

3  85 

5  20 

3  14 

2  97 

2  96 

2  60 

4  40 

3  10 

1  21  = 

1872, 

.  1.57 

2  85 

4  32 

4  45 

= 

Means, 

.  3  28 

4.11 

5  07 

3.58 

4  64 

3  90 

3  12 

3  76 

4  23 

3  58 

2  56 

3  41=45  24 

Rainfall  at  Somerset ,  Somerset  Count;/,  by  G.  Mowry  and  others. 


Latitude 

oq 

o 

o 

O 

Th 

longitude 

79°  05' 

;  elevation,  2,750  feet. 

1840, . . 

2  10 

1.71 

1  86 

4  70 

3  97 

3.oq 

3  35 

3  41 

1.55 

2.97 

1.67 

3  04=33  38 

1841,  . 

2.08 

1.00 

2.17 

2  54 

3  83 

5  50 

2  43 

0  80 

3.38 

1.96 

3.00 

3.66=32.35 

1856 . 

3  29 

3  95 

1.54 

4.24 

6.56 

2  43 

3.40 

1.62= 

1857,  . 

2  93 

5  13 

3  28 

3  31 

2  38 

4.28=  .  . 

1858 . 

0  98 

2  22 

1.13 

3.98 

8  39 

4  03 

3.07 

1.32 

l  34 

2  06 

3  91 

4.94=37.35 

1859, . 

1.66 

4.39 

3.28 

5-51 

1.66 

3.86 

1.76 

3.71 

4  68 

1.16 

1  26 

3  90=  36  86 

1860,  ...  . 

2  68 

1.67 

1  59 

5.78 

6  73 

3  18 

5  16 

5.12 

2  57 

5  44 

6  09 

3.33=49  32 

1861,  . 

2  80 

1.71 

2.09 

4.34 

4  04 

2  42 

3.60 

3.52 

5.45 

3  94 

5.01 

1.15=40  07 

Means,  .... 

2  04 

2.12 

2.02 

4.43 

4  56 

3.71 

2  98 

3  41 

2.98 

2  91 

3.39 

3.24=  37  84 

Rainfall 

at  Canonsburg ,  Washington  co%mty. 

by  J.  R, 

Williams , 

Rev. 

W.  Smith  and  others- 

-(Jefferson  College ) 

Latitude 

40°  17'; 

long 

itude 

,  80°  10' 

,  elevation,  850  feet. 

1840 . 

3  60 

2.37 

4.17 

3.77 

3.06 

2.97 

1844 . .  . 

1.68 

5.21 

_ 

1845,  . 

2  78 

1.05 

2  29 

_ 

1856.  .  .  . 

3.25 

1.17 

2.13 

3  00 

2  93 

3  18 

1  05 

1.37 

1.68 

1.39 

2  11 

1  54  =  23.97 

1857 . 

1.56 

1  91 

1.29 

2.17 

5  74 

5  49 

4  45 

4  49 

2  91 

3.61 

3  73 

3.50=40.85 

1858,  . 

3  72 

1.76 

0  30 

2  93 

7  58 

4.58 

2  32 

1.27 

1  34 

2  15 

2  S2 

4.10=34.87 

1859,  .  . 

1.35 

3  42 

3.97 

6  83 

3.35 

3  38 

3.22 

5.40 

3  66 

1  16 

1.26 

3  28=40  28 

I860,  . 

Not  Found 

1861,  . 

4.92 

3.06 

1.53 

3  76 

2  05 

3.83 

5.20 

1  27 

2.48 

4.52 

3.27 

1  45=36.88 

1862,  .  .  . 

9  92 

1  50 

4.75 

4.55 

1.44 

1863,  . 

3  00 

4.14 

3.15 

2.47 

1.21 

2  78 

2.40 

1.85 

4. 40 

2.35 

2  76 

1.49=32.00 

1864,  . 

1  62 

3  17 

3  04 

2.64 

2.34 

4  33 

2.83 

4.68 

8.55 

0  94 

%  98 

3.76=41.88 

1865,  . 

2.83 

1.38 

5.10 

2  20 

4  63 

6.65 

5.61 

4.20 

4  60 

3.07 

0.70 

2  90  -  43.96 

1866,  .  .  .  . 

1.76 

2.54 

3.24 

2.97 

1.07 

4.64 

3.71 

3.45 

5. 85 

4.06 

3.44 

3.13=39.86 

1867 . 

0.97 

2.86 

4.01 

1.37 

5  10 

1.97 

3  60 

1.84 

1.15 

2  85 

1  19 

2  02=28.93 

1868,  .  . 

2.67 

1.03 

3  76 

2.54 

3.16 

0.85 

4  08 

3.33 

7  96 

1.52 

2  96 

1.69=35  55 

1869 . 

4.64 

2.05 

3  87 

0.89 

5  67 

2  84 

4.21 

1.43 

5.69 

2  00 

2.35 

2.32=37  96 

1870,  . 

4.62 

3.46 

3  25 

2.61 

3  41 

2.83 

3  46 

3.81 

2.04 

3.06 

1.06 

1.78=35.39 

1871,  ...... 

2.30 

1.87 

1  92 

1.83 

3.13 

3.59 

3.25 

5.31 

0.80 

1.79 

1.92 

1.60=29.31 

186  A.  Annual  Report  of  the  [No.  5, 


J. 

F. 

M. 

A. 

M. 

J. 

J. 

A. 

s 

0. 

N. 

D.  Yr. 

1872, . 

0  50 

1  04 

1.34 

1.69 

2  83 

5  48 

0  9S 

3.26 

4  59 

1.26 

2.70=  26.75 

1873,  . 

.  .  2  87 

2.57 

3  02 

2.C3 

4  72 

3  89 

2  55 

4.77 

1  99 

6.28 

2  17 

3  51  =40. 37 

1874,  . 

.  .  3.35 

3  22 

2.44 

5  91 

1.16 

1  72 

9.88 

1  37 

3  80 

0.10 

3.60 

4  30=10.85 

1875,  .... 

1  58 

3.60 

2.33 

1  90 

2.00 

7.04 

1.78 

3  19 

2  49 

2  64 

3.70  =34.23 

1876,  . 

.  .  2.25 

2.96 

3.77 

0.99 

2  40 

2.38 

5.61 

2  38 

6.07 

1  07 

1.84 

1.60=33.32 

1877, . 

0.70 

3.78 

2  73 

1  85 

4.76 

3.35 

3.03 

0.74 

2.28 

3.97 

1.20= 

1878 . 

1  70 

2  21 

4.00 

1.30 

4.65 

*  •  = 

Means,  .  . 

.  .  3.20 

2.10 

2. 93 

2.75 

3.22 

3.48 

4.13 

2.91 

3  61 

2.54 

2  45 

2.58=  35.93 

Greatest,  .  . 

.  .  9  92 

4  14 

4  75 

6.83 

7.58 

6.65 

9  88 

5.40 

8.55 

6.28 

3  98 

4  30=43.96 

Least,  .... 

.  .  0. 97 

0.70 

0.30 

0.80 

1.07 

0.85 

1.05 

0.98 

0.74 

0.10 

0.70 

1.20=23.97 

Rainfall  at  Franldin ,  Venango  county ,  by  M.  A.  Tollman ,  1868-1872 , 

t/os.  Bell ,  1873-1877. 

Latitude,  41°  24';  longitude,  79°  50' ;  elevation,  980  feet. 


1840,  . 

2.43 

3.42 

5.72 

2.16 

5  56 

1.34 

3.32 

2  81 

1.83  = 

1841, . 

.  .  .  2.02 

0.50 

4.13 

l  99 

1.92 

1.49 

1  51 

1  49 

2.07 

3.80=  .  . 

1863,  .  .  .  .  , 

4.83 

2  63 

4.45 

3.10= 

1S69, . 

3  70 

4.55 

1  57 

6  08 

5.60 

2  88 

10.19 

1.97 

4  52 

4.12=51.50 

1870,  . 

.  .  7.75 

4.07 

4.63 

2.62 

3.82 

5  50 

11.63 

5  93 

2  02 

4  91 

2.35 

4.46=59  72 

1871, . 

2.43 

3.40 

2.27 

2.15 

3.53 

3  49 

5  30 

0.58 

1.65 

3.85 

2  86=34  74 

1872 . 

.  .  .  1.17 

1.40 

2.66 

2  65 

2.23 

3  47 

8.63 

4.58 

4.19 

5.15 

2  33 

3.05=41  51 

1S73,  . 

2  69 

5  25 

4.12 

1.71 

6.00 

7.  IS 

3.19 

2.62 

7  06 

5  29 

5  93  =  54  91 

1374,  .... 

4  73 

3  00 

4  87 

5  00 

3  47 

5.65 

3.50 

3.55 

1  00 

4  30 

2  19=47.36 

1875 . 

.  .  .  2  56 

1.56 

4  56 

2  16 

3  25 

4  62 

3  37 

5  03 

4  63 

4  13 

3  13 

5  25=44  85 

1876,  .... 

4  19 

4  81 

3  31 

1  75 

3  50 

4  37 

2.50 

9  56 

2  25 

3  19 

3  50=46  93 

1877,  .... 

1.64 

6.26 

1.24 

0.47 

6  52 

6.72 

1.10 

3.06 

4.C6 

5  53 

2  32=43  71 

1878,  .... 

2.03 

2.08 

2.74 

2.76 

2  91 

5  66 

0.84 

6  71 

2.04 

3  26 

5  42  =40  12 

1879,  .... 

.  .  .  3  43 

5.11 

3.10 

1.89 

0  S6 

3  27 

3  75 

1.55 

2  27 

1  95 

5  41 

5  02=37  66 

1880,  .... 

.  .  .  3.64 

2.92 

2.61 

2.21 

2  73 

4  94 

1.83 

3.18 

2.32 

2  40 

2  64 

2.50  =  33  97 

1831,  .... 

3  35 

3.32 

2  16 

2.68 

9  33 

1.05 

0.34 

2  76 

3  08 

3  06 

4.96=39  67 

1882,  .... 

3.02 

3  10 

1.60 

5  €2 

7.83 

2.90 

6  25 

4  90 

2  6S 

2  04 

2.48=45  S3 

1883,  .... 

1.72 

0.87 

1  80 

6  38 

7  07 

7.17 

1  64 

2  82 

3  10 

2  78 

3  71=41  28 

1884,  .... 

4  35 

3  16 

1.47 

2  39 

5.54 

4.85 

3  S3 

2.64 

3  08 

1.77 

3.72=42  00 

1885,  .... 

2  08 

1  70 

2. 18 

3  70 

6  75 

2.50 

6.22 

3.09 

4  05 

3  33 

2.58=42  56 

1885,  .... 

3  32 

3.40 

4.24 

1  03 

4  33 

3  96 

1.62 

3  02 

1  20 

4  49 

3.36=38.83 

1387 . 

9  24 

2  87 

3.00 

3  04 

4  04 

2.66 

5.18 

2  44 

1  40 

2.44 

2  16=41  12 

1883,  .... 

.  .  .  4  42 

4.03 

2.41 

2  33 

2  69 

6  02 

2  77 

5.52 

4.95 

4  53 

3  98 

2  50  =45  30 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

- - 

Means,  .  . 

3.26 

3.42 

2.50 

2  98 

5.05 

4.61 

3.50 

3.71 

3.01 

3.43 

3  51=42.86 

Rainfall  at  Pittsburgh ,  United  States  Signal  Officer. 

Latitude,  40°  32';  longitude,  80°  02';  elevation,  762  feet,  (gauge,  86  it  ) 


J. 

F. 

M. 

A. 

M. 

1871,  .  .  . 

0.85 

1  03 

1.70 

0  98 

1872,  .  .  .  . 

1.03 

1.37 

1.17 

2  66 

1873,  .... 

3  08 

3  87 

3.06 

3  42 

1874,  .... 

3  15 

3  94 

7.20 

2  43 

1875,  .... 

.  .  .  2.17 

1.57 

3  45 

2.09 

2.75 

1876,  .... 

2.83 

3  80 

2  04 

3  35 

1877,  .... 

.  .  .  2.99 

1.43 

5.31 

2  83 

1.66 

1878,  .  .  . 

.  .  .  2  53 

1.14 

2.42 

2  60 

1.76 

1879,  .... 

.  .  .  1.54 

1  74 

2.99 

1.63 

1.20 

18S0,  .... 

.  .  .  3  02 

2.63 

2.77 

2.41 

1.25 

1881,  .... 

.  .  .  3.55 

3  45 

3.35 

1  81 

2.34 

1882,  .... 

.  .  .  4  53 

3.14 

3.78 

1  39 

5  80 

18S3 . 

4  92 

2.51 

3.69 

5.38 

1834 . 

.  .  .  4  82 

4  57 

3  71 

1  11 

3.48 

1885,  .... 

1.90 

1.14 

2.79 

3.26 

isss,  .... 

.  .  .  3.21 

1.39 

2  85 

4  03 

3.51 

1887,  .... 

6  52 

1.49 

4.29 

5.78 

1888,  .  .  . 

1.74 

2.51 

1.04 

4.13 

Means,  .  . 

2.62 

2.85 

2.61 

3.06 

j. 

J. 

A. 

8. 

0. 

N . 

D.  Yr. 

4  64 

2.84 

5.04 

0.08 

2.66 

3.30 

1.90= 

2.60 

7.77 

2.81 

2.57 

4.90 

0.83 

2  85  =  31.05 

2.15 

3.44 

5.19 

1.94 

6.21 

2.13 

3.77  =  41  42 

1.84 

7.68 

1.98 

2.56 

0.(6 

3.36 

3  30  =  39.42 

2  85 

5.27 

2.19 

2.56 

2. 38 

2.96 

3.79  =  34.05 

1. 47 

5.86 

2.72 

7.35 

1.14 

2.03 

0.83  =37.01 

3.56 

3.98 

2.10 

1.90 

2.76 

4.48 

1.69  =  34  72 

5  18 

5.75 

1.29 

5.55 

2.99 

4.20 

3  96=38  76 

4.56 

7.78 

5.56 

1.01 

0.65 

3.35 

5.01=37  02 

3  52 

2.15 

3.62 

3. 12 

2.80 

1.73 

2  95  =  31  97 

6.95 

3.86 

0.88 

0.76 

3.75 

2.66 

3  94  =37.30 

4.14 

1.90 

4. 50 

4.08 

1.74 

2.07 

1,42=38  63 

4.73 

5  52 

3.40 

2.47 

2.43 

1.50 

3.40  =43  17 

1.71 

4.04 

2.91 

1.17 

2.02 

1.18 

4.C7=?4  82 

2.63 

2.49 

5.64 

1.69 

4.29 

2.57 

1.04=34.12 

5.17 

5. 53 

2.85 

2.85 

1.05 

4.91 

1.81=39.21 

4.50 

9.51 

2.16 

2.03 

0.39 

1.37 

1.99=41  95 

2.22 

4.36 

7.26 

1.77 

3.46 

3.57 

1  66  =35.81 

3.58 

4  96 

3.44 

2.53 

2.49 

2.68 

2.78=33.81 

A.  187 


Off.  Doc.]  Secretary  of  Internal  Affairs. 

Rainfall  at  Allegheny  Arsenal  {near  Pittsburgh) ,  by  Surgeon  U.  S. 

Arsenal. 


Latitude,  40°  32';  longitude,  79°  59' ;  elevation,  704  feet. 


J. 

F. 

M. 

A. 

M. 

j. 

j. 

A. 

s. 

0. 

N. 

D.  Yr. 

1836,  . 

3.28 

1.55 

2  04 

1.59 

2  18=  .  - 

1837,  . 

2  66 

2.27 

1.27 

1.00 

4.64 

7.50 

1  70 

2  52 

1  77 

3  93 

3  71 

2.69=35.66 

1838,  . 

1  29 

1.94 

1  59 

=  . 

1839,  . 

1.40 

1  80 

1.76 

1.80 

2.08 

2.25 

2  40 

1.50 

3  75 

0.60 

2  70 

3.28=25.62 

1840,  . 

1.33 

1  33 

3  47 

2.18 

2  93 

3.70 

1.57 

3  89 

2  12 

2  68 

1.71 

1  73=29  64 

1841, 

2.74 

0  07 

4  77 

3.82 

2.40 

4.97 

1.73 

4  01 

1.85 

2  31 
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3.35 

0  83 
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3.26 
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3.86 

3  97 
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3.76 

3.45 

2.74 

2.59 

3.30 

2.62 
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1.27 

3.62 
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2.19 
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3.01 
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2.83 

3.57 

2  04 
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2.66 
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1  45 

3.67 
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3  34 

2.03 
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2. 24 
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1  56 

3.53 

1.11 
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1.32 
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6.56 

2  34 

2.04 

2  90 
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2  23 

2  33 
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4.21 
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1.54 
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Rainfall  at  Erie ,  Erie  county ,  by  United  States  Signal  Officer. 
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PEW5YLYARIA  STATE  WEATHER  SERVICE 

BULLETINS  S. 


MOXTHLY  SODIARY  OF  METEOROLOGICAL  REPORTS  MADE  bY 
VOLUNTARY  OBSERVERS.  TO.  AND  MONTHLY  REVIEWS  PREPARED 
BY.  THE  METEOROLOGICAL  COMMITTEE  OF  THE  FRANKLIN  LN'STI- 
TFTE.  PHD  ADEI.PHTA.  PA. 


Pennsylvania  State  Weather  Service  Bulletin  for  December.  1887. 

Hall  of  the  Franklin  Institute. 

Philadelphia.  December  31 .  1887. 

The  Committee  regrets  that  it  is  not  yet  able  to  announce  the  estab¬ 
lishment  of  stations  in  every  c-onnty  of  the  State.  Several  counties 
are  still  unprovided  for.  and  those  interested  in  having  their  sections 
represented  are  requested  to  assist  in  selecting  observers  who  will 
take  an  active  interest  in  the  work.  Weather  signals  should  be  dis¬ 
played  all  over  the  State,  and  we  are  now  ready  to  telegraph  the 
indications  and  cold  wave  warnings  to  those  who  will  make  the  dis¬ 
play.  A  few  sets  of  flags  will  be  furnished  by  the  State  service.  Ob¬ 
servers  are  particularly  requested  to  record  the  amount  of  precipita¬ 
tion.  whether  rain  or  snow,  on  the  day  it  occurs.  Each  day  should 
have  its  own  distinct  record.no  matter  how  long  a  rain  or  snow  storm 
continues.  The  early  mailing  of  reports  at  the  end  of  the  month  will 
greatly  facilitate  the  early  issue  of  the  Monthly  Review  from  this 
office. 

The  Committee  on  Meteorology  cf  the  Franklin  Institute, 

V.  P.  Tatham,  Chairman. 

Remarks. 

The  characteristics  of  the  weather  of  December  are  similar  to  those 
of  Aovember  in  the  general  moderation  of  the  changes  of  temperature 
and  the  absence  of  extremes.  While  the  mean  temperature  of  31°. 5 
is  very  nearly  that  of  the  absolute  mean,  the  general  climate  has  been 
mild  rather  than  severe. 

The  equable  temperatures,  and  the  absence  of  heavy  snow  falls  dur¬ 
ing  the  first  and  middle  parts  of  the  month,  have  been  favorable  for 
the  continuance  of  building  operations,  plowing,  and  the  usual  out¬ 
door  work  performed  at  this  season  of  the  year. 

The  month  has  been  favorable  to  the  growth  of  winter  wheat,  which 
is  reported  in  excellent  condition.  The  pasturage  of  the  lower  coun¬ 
ties  has  been  of  valne. 

The  coldest  period  of  the  month  was  from  the  22d  to  the  21st.  in¬ 
clusive.  the  cold  of  the  first  being  of  short  duration.  The  lowest 
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temperatures  reported  are  from  Dyberry,  —  6°  on  the  31st;  Lancas¬ 
ter,  — 3°. 8,  29th;  Wysox,  0°.5,  31st;  Phillipsburg,  0.°0, 1st;  Scranton, 
3°. 5, 1st;  Pittsburgh,  I0. 5,  29th;  Philadelphia,  14°. 5,  29th.  The  high¬ 
est  temperatures  occurred  on  the  4th,  10th  and  11th,  and  ranged  from 
50°  to  60°. 

Most  of  the  high  barometric  pressures  were  on  the  1st, "and  the  low¬ 
est  on  the  17th  and  18th.  The  latter  was  attended  by  general  rains 
and  snows,  which  were  heavy  east  of  the  Alleghenies. 

With  the  exception  of  the  1st,  6th  and  13th,  rain  or  snow  fell  in 
measurable  quantities  on  every  day  of  the  month,  in  some  part  of  the 
State.  The  total  precipitation  has  been  every  unevenly  distributed. 
In  many  of  the  eastern  counties  there  was  an  excess  of  100  per  cent., 
while  in  the  western  ones  it  ranged  from  normal  to  a  deficit  at  from 
30  to  50  per  cent. 

The  following  are  the  greatest  reported: 

West  Chester,  6.81  inches;  Pottstown,  6.50  inches;  Quakertown, 
6.05  inches  ;  Blooming  Grove,  5.80  inches  ;  Philadelphia,  5.06  inches. 
The  least  are  :  from  Clarion,  1.49  inches ;  Oil  City,  1.76  inches ;  Union- 
town,  1.69  inches,  and  Meadville,  1.89  inches. 

Several  of  the  western  counties  report  much  inconvenience  from 
the  continued  drought.  Many  wells  and  springs  are  dry,  and  water 
for  stock  and  other  purposes  requiring  it  in  large  quantities,  was  trans¬ 
ported  from  running  streams. 

Snows  occurred  from  the  middle  to  the  last  of  the  month  in  variable 
quantities,  amounting  to  a  total  of  about  two  feet  in  some  of  the 
northern  and  eastern  counties. 

Owing  to  its  being  closely  followed  by  rains,  the  snow  was  soon 
melted,  and  did  not  cause  much  interference  with,  or  interruption  to, 
travel.  In  the  wooded  districts  of  the  State,  the  snow  has  not  been 
sufficient  to  enable  lumbermen  to  transport  their  logs  and  timber  to 
the  streams.  This  work  is  generally  performed  during  December  and 
January,  and  has  frequently  been  accomplished  by  the  snows  of  No¬ 
vember. 

The  prevailing  winds  have  been  from  the  north-west  and  south¬ 
west,  with  an  absence  of  severe  gales.  More  than  the  usual  number 
of  cloudy  days  have  been  reported.  The  weather  summary  for  the 
month  shows  the  following:  Cloudy,  16  days;  fair,  9  days;  clear,  6 
days. 

Lunar  halos  were  reported  on  the  2d,  7th,  19th,  22d,  23d,  24th,  25th, 
27th,  29th  and  30th. 

Presque  Isle  Bay  (Erie  Harbor)  was  closed  to  navigation  by  ice  on 
the  23d. 

North  branch  of  the  Susquehanna  river  frozen  over  on  the  29th. 

Quite  heavy  ice  in  the  Delaware  river  on  the  29th,  30th  and  31st. 

North  Branch  Canal  closed  to  navigation  on  the  10th  inst.,  and  the 
Lehigh  Canal  on  the  28th.  T.  F.  T. 


Monthly  Summary  of  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weather  Service  for 
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Fulton,  .  .... 
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Indiana,  . 

Lackawanna,  . 

Lancaster, .  ... 
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Precipitation  for  December,  1887. 
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Pennsylvania  State  Weather  Service  Bulletin  for  January,  1888. 

Hall  of  the  Franklin  Institute, 

^Philadelphia,  January  31 , 1888. 

The  new  year’s  report  shows  a  very  creditable  increase  of  stations 
over  the  last,  but  it  will  not  be  complete  until  every  county  in  the 
State  is  represented.  Observers  are  wanted  in  the  following  counties  : 
Adams,  Beaver,  Cambria,  Carbon,  Greene,  Jefferson,  Juniata,  Lehigh, 
Mifflin,  Potter,  Snyder,  Union  and  Wyoming.  The  value  of  reliable 
records  of  the  climate  of  every  portion  of  the  State  is  apparent,  and 
the  opportunity  to  secure  the  standard  instruments,  which  the  Com¬ 
mittee  holds  for  the  counties  above  named,  should  not  be  neglected 
by  them. 

The  Committee  has  received  numerous  applications  for  instruments 
for  additional  observation  stations  in  the  counties  already  supplied, 
but  is  unable  to  grant  them  without  crippling  its  ability  to  supply 
each  county  in  the  State,  as  provided  by  law. 

Those  having  instruments  of  their  own,  who  desire  to  join  the  Ser¬ 
vice,  will  be  gladly  welcomed,  suitable  forms  and  instructions  fur¬ 
nished  them,  and  their  reports  published.  The  State  Service  was  or¬ 
ganized  for  the  benefit  of  the  people  of  Pennsylvania.  The  larger 
the  force  of  observers  and  displaymen,  the  greater  will  be  the  facili¬ 
ties  to  accomplish  its  purposes.  Observers  are  particularly  requested 
to  provide  substitutes  to  take  their  observations  during  times  when 
they  cannot  attend  to  them,  so  that  their  records  may  be  complete 
and  continuous. 

The  editors  of  papers  and  the  various  organized  associations 
throughout  the  State  are  earnestly  requested  to  assist  the  Service  in 
obtaining  observers  and  displaymen. 

The  taking  of  observations  is  a  pleasant  pastime  for  ladies,  and 
those  already  in  the  Service  have  shown  a  remarkable  aptitude  for 
the  work. 

The  Chief  Signal  officer  has  made  arrangements  to  telegraph  the 
indications  and  cold -wave  warnings  to  those  who  will  display  the 
Weather  Signal  Flags.  AYliere  the  displayman  can  have  access  to 
the  bulletins  displayed  at  railway  stations,  no  special  telegraphic  ad¬ 
vices  will  be  required  for  the  indications.  The  necessary  arrange¬ 
ments  will  be  made  for  this  information  by  the  State  Service,  on  ap¬ 
plication  addressed  to  Sergeant  T.  F.  Townsend,  State  Weather  Ser¬ 
vice,  Philadelphia.  The  State  Service  will  furnish  flags  to  a  few 
selected  stations. 

The  Committee  desires  to  acknowledge  its  obligations  to  the  follow¬ 
ing  railroad  companies  for  facilities  offered  : 

The  Pennsylvania  Railroad  Company. 
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The  Philadelphia  and  Reading  Railroad  Company. 

The  Lehigh  Valley  Railroad  Company. 

The  Committee  on  Meteorology  of  the  Franklin  Institute, 

W.  P.  Tatham,  Chairman. 


Review  for  January,  1888. 

Temperature. 

The  characteristics  of  January,  1888,  were  the  distinctive  thermal 
periods  of  abnormal  warmth  and  cold,  dividing  the  month  into  two 
equal  parts. 

The  mean  daily  temperatures,  as  compared  with  the  mean  daily 
temperatures  deduced  from  the  records  of  fifteen  years,  show  a  daily 
excess  of  about  5°  during  the  first  half  of  the  month,  and  a  daily  de¬ 
ficiency  of  about  10°  during  the  last  half.  At  the  end  of  the  month 
there  was  a  total  deficiency  of  temperature  amounting  to  49°  at  Pitts¬ 
burgh,  106°  at  Philadelphia,  and  179°  at  Erie. 

The  mean  temperature  for  the  month  was  22.1,  which  is  probably 
5°  below  the  normal. 

The  highest  temperatures  occurred  on  the  1st  and  7th,  and  ranged 
from  61°  at  Pittsburgh  to  40°. 5  at  Carlisle. 

The  lowest  temperatures  were  on  the  22d  and  23d,  and  the  follow¬ 
ing  were  noted:  Dyberry, — 19°;  Wellsboro,- — 16°;  Columbus, — 15°; 
Eagles  Mere, — 14°;  Greenville, — 14°,  and  Clarion, — 13°. 5. 

The  mean  maxima  temperatures  for  the  month  was  30°. 2,  and  the 
mean  minima  16°.3.  These  show  a  daily  mean  of  23°. 2,  which  is  l°.l 
above  that  obtained  from  the  tri-daily  observations  at  7  A.  M.,  2  p.  m. 
and  9  p.  m. 

Atmospheric  Pressure. 

The  mean  barometric  pressure  was  nearly  .08  above  the  normal. 

The  lowest  pressure  (24.49  at  Erie)  occurred  on  the  1st.  This  de¬ 
pression  was  attended  with  the  highest  temperatures  and  the  heaviest 
rainfall  of  the  month. 

The  second  low  pressure  was  during  the  snowstorm  of  the  25th  and 
26th,  and  was  followed  by  high  north-west  winds,  which  drifted  the 
snow  and  cause'd  serious  blockades. 

A  high  pressure  on  the  11th  and  12th  was  attended  by  low  temper¬ 
atures  and  generally  fair  weather.  The  unusual  and  extreme  high 
barometer,  30.86  at  Erie,  30  83  at  Philadelphia,  and  30.820  at  Pitts¬ 
burg,  occurred  on  the  16th,  and  heralded  the  cold  period  which  pre¬ 
vailed  from  that  date  to  the  end  of  the  month. 

* 

The  third  high  pressure  had  for  its  escort  the  extreme  cold  of  the 
22d  and  23d. 

Precipitation. 

The  precipitation  for  the  month  amounted  to  an  average  of  4.19 
inches,  which  is  nearly  one  inch  in  excess  of  the  monthly  average.  Of 
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this  amount  (4.19  inches)  1.40  inches  was  melted  snow  and  hail.  The 
rain  and  snowfall  was  very  unevenly  distributed,  and  ranged  from 
6.75  inches  at  Indiana,  6.17  inches  at  Pittsburgh,  6.04  inches  at  Hunt¬ 
ingdon,  to  2.12  inches  at  Chambersburg.  Excepting  the  14th  and 
22d,  rain  or  snow  fell  in  measurable  quantities  on  every  day  on  some 
part  of  the  State.  The  greatest  amount,  and  the  most  rainy  days,  oc¬ 
curred  in  Western  Pennsylvania.  Most  of  the  storms  were  mixtures 
of  rain,  snow  and  sleet. 

Snowfall. 

The  total  depth  of  snowfall  (unmelted)  during  the  month  averaged 
14  inches.  Eagles  Mere  reports  41  inches ;  Meadville,  31  inches ; 
Blooming  Grove,  19  inches;  Dyberry,  18  inches;  Wellsboro,  17 
inches,  and  Bernice,  16  inches.  The  snowfall  of  the  25th  ranged  from 
6  to  12  inches,  where  the  blockades  occurred.  The  snow  was  fine  and 
dry,  and  was  followed  by  high  north-west  winds,  which  drifted  it  until 
many  of  the  country  roads  were  “  fence  full  ”  and  the  railroad  cuts 
rendered  impassable.  Several  trains  were  delayed  for  hours,  some 
had  to  be  dug  out,  and  several  teamsters  were  obliged  to  abandon 
their  wagons  on  the  road.  The  obstruction  caused  by  drifts  is  said  to 
have  been  the  worst  for  years,  in  many  parts  of  the  State,  and  travel, 
for  a  time,  was  almost  suspended. 

Wind  and  Weather. 

Prevailing  direction,  north-west. 

Average  number  of  clear  days,  5  ;  fair  days,  11 ;  cloudy  days,  15  ; 
rainy  days,  13. 

Miscellaneous  Phenomena. 

Auroras. — Eagles  Mere,  8th ;  Clarion,  11th ;  Indiana,  13th  ;  Green¬ 
ville,  13th  ;  Bernice,  13th;  Charlesville,  13th. 

Solar  Halos. — Charlesville,  3d  ;  Eagles  Mere,  12th,  16th,  20th,  22d, 
23d,  24th,  25th,  28th;  Wellsboro,  12th,  15th;  Quakertown,  23d  ;  West 
Chester,  25th ;  Dyberry,  25th. 

Parhelias. — Eagles  Mere  20th;  Dyberry,  27th,  28th. 

Lunar  Halos. — Philadelphia,  2d,  24th;  Pottstown,  18th;  West 
Chester,  19th,  24th,  25th ;  Indiana,  19th,  20th ;  Catawissa,  19th,  24th, 
25th;  Wellsboro1,  19th,  26th;  Bernice,  19th;  Greensburg,  19th; 
Eagles  Mere,  19th,  27th;  Somerset,  20th,  24th;  Carlisle,  22d,  24th ; 
Dyberry,  23d,  24th,  28th  ;  Scranton,  23d  ;  Quakertown,  24th  ;  Clarion, 
24th;  Lebanon,  24th ;  Lancaster,  24th;  Greenville,  24th;  Shamokin, 
24th. 

Lunar  Coronm. — Huntingdon,  20th ;  Lebanon,  20th ;  Greensburg, 
'25th;  Greenville,  27th;  Indiana,  27th. 

Remarks. 

The  ice  harvest  was  a  prolific  one  and  good  crops  have  been  se¬ 
cured. 

Winter  wheat  has  been  well  protected  and  is  in  good  condition. 
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Weather  Signals. 

Displayman.  Station. 

U.  S.  Signal  Office, . Philadelphia. 

Wanamaker&  Brown, . 

Pennsylvania  Railroad  Company, . 

Continental  Brewing  Company, .  “ 

Samuel  Simpson, .  “ 

B.  T.  Babbitt, . 

Western  Meat  Company, . 

Neptune  Laundry, .  “ 

Chester  Oil  Company, . Chester. 

C.  W.  Burkhart, . Shoemakerville. 

A.  N.  Lindemuth, . Allentown. 

C.  B.  Whitehead, . Bradford. 

Capt.  George  R.  Guss, . . West  Chester. 

Werner  &  Son, . Emporium. 

C.  E.  Lenhart, . Latrobe. 

Thomas  F.  Sloan, . McConnellsburg. 

J.  H.  Fulmer,  . Muncy. 

W.  T.  Butz, . New  Castle. 

S.  W.  Morrison, . Oxford. 

Capt.  A.  Goldsmith, . Quakertown. 

J.  L.  Morrison, . Sharon. 

William  A.  Engel, . Shenandoah. 

William  Shrock, . Somerset. 

Postmaster, . Meadville. 

Frank  Ross, . Oil  City. 

Lerch  &  Rice, . Bethlehem. 

John  W.  Aitken, . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford . Montrose. 

E.  P.  Wilbur  &  Co.,  . . South  Bethlehem. 

Agricultural  Experiment  Station, . State  College. 

Signal  Office, . Pittsburgh. 

E.  H.  Baker, . Williamsport. 

New  Era , . Lancaster. 

State  Normal  School, . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Theil  College, . Greenville. 

D.  G.  Hurley, . Altoona. 

Armstrong  &  Brownell, . Smethport. 

J.  F.  Forsythe,  .• . Butler. 

James  H.  Fones, . Tionesta. 

Wister,  Hacker  &  Savage, . Germantown. 

W.  J.  Thompson  &  Co., . Clifton  Heights, 

Steward  M.  Dreher, . Stroudsburg. 

State  Normal  School, . Millersville. 

E.  C.  Wagner,  . . Girardville. 


Month i, y  Summary  ov  Ridports  by  Voluntary  Observers  of  tbs  Pennsylvania  State  Wont, her  Service  for 

January ,  1888. 
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Pennsylvania  State  Weather  Service  Bulletin  for  February,  1888. 

Hall  of  the  Franklin  Institute, 
Philadelphia,  February  29.  1888. 

Two  new  stations  have  been  added  to  the  service  since  the  last  re¬ 
port,  and  several  enquiries  have  been  received  from  other  counties. 
Observers  are  still  wanted  for  Adams,  Cambria,  Carbon,  Greene,  Jef¬ 
ferson,  Juniata,  Lehigh,  Mifflin,  Snyder,  Union  and  Wyoming.  No 
doubt  there  are  persons  in  each  of  these  counties,  keeping  daily 
records,  who  would  gladly  take  part  in  an  organized  service  if  the 
subject  were  brought  to  their  attention. 

Attention  is  called  to  the  paragraph  in  the  January  bulletin  that 
relates  to  Weather  Signals. 

The  promptness  of  those  observers  who  send  in  their  reports  imme¬ 
diately  after  the  close  of  the  month  is  appreciated.  As  the  value  of 
the  weekly  crop  reports  made  by  observers  depends  almost  entirely 
on  the  cancelling  of  such  words  in  italics  on  the  forms  as  do  not  apply 
to  the  conditions  of  the  six  preceding  days  for  which  the  report  is 
made,  all  observers  forwarding  these  forms  are  particularly  requested 
to  cancel  all  italicized  words  that  do  not  apply  to  the  conditions  of 
the  week  for  which  the  report  is  made,  and  to  mail  them  so  that  they 
will  reach  this  city  by  4  p.  m.  on  Saturday  of  each  week. 

The  Committee  on  Meteorology  of  the  Franklin  Institute, 

W.  P.  Tatham,  Chairman. 

Review  for  February,  1888. 

Temperature. 

The  mean  temxierature  for  February,  for  the  State,  was  28°.4,  which 
is  about  1°  below  the  normal. 

Fayette,  Allegheny  and  Philadelphia  report  the  highest  monthly 
means,  and  Wayne,  Sullivan,  Warren  and  Erie  the  lowest. 

The  warmest  period  of  the  month  prevailed  on  the  14th  and  20th. 
Uniontown  reports  63°;  Pittsburgh,  61° ;  Indiana,  61°;  and  Greens- 
burgh,  60°.  The  cold  wave  of  the  10th  was  general  throughout  the 
State,  and  the  following  low  temperatures  were  reported :  Dyberry, 
— 31°;  Columbus,  — 25°;  Blooming  Grove,  — 22°;  Tionesta,  — 19°; 
Bernice, — 19°;  Wysox, — 18°.5;  Phillipsburg, — 1S°  ;  Scranton, — 17°; 
Eagles  Mere,  — 16°  ;  and  Clarion,  — 16°.  In  some  localities  the  low¬ 
est  temperatures  noted  occurred  on  the  16th. 

Atmospheric  Pressure. 

The  mean  barometer,  30.12,  is  slightly  below  the  normal.  The  high¬ 
est  occurred  on  the  15th,  and  was  accompanied  by  a  cold  wave.  The 
lowest  pressure  was  on  the  25th,  and  was  attended  by  heavy  rains. 
Heavy  snow  and  rain  occurred  during  the  depression  of  the  8th,  and 
heavy  rain  with  that  of  the  4th. 
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Precipitation. 

The  average  precipitation,  including  rain  and  melted  snow,  was  2.50 
inches,  which  is  from  a  half  to  one  inch  below  the  normal.  The  total 
preciptation  in  eastern  Pennsylvania  was  nearly  double  that  in  the 
western  portion.  Wellsboro’  reports  4.54  inches;  West  Chester,  4.97 
inches;  Quakertown,  4.26  inches,  and  Bernice,  4.46  inches,  while 
Phillipsburg  had  but  0.89  inches,  and  Washington,  0.91  inches. 

Snowfall. 

The  average  snow  was  about  7  inches,  and  most  of  it  fell  during  the 
first  half  of  the  month.  The  greatest  totals  reported  were  18  inches 
at  Bernice,  14.7  inches  at  Dyberry,  and  14  inches  at  Eagles  Mere. 
Yery  little  snow  was  left  on  the  'ground  at  the  end  of  the  month. 

Wind  and  Weather. 

High  winds,  causing  damage,  occurred  at  Bernice,  20th;  Union- 
town,  24th;  Clarion,  24th;  Catawissa,  25th;  Scranton,  25th;  Somer¬ 
set,  25 ;  Greensburg,  25th ;  Lebanon,  25th. 

Prevailing  wind  direction  for  the  month,  north-west. 

Average  number  of  clear  days,  7;  fair  days,  11;  cloudy  days,  11 ; 
rainy  days,  9. 


Miscellaneous  Phenomena. 

Auroras. — Bernice,  8th ;  Eagles  Mere,  8th. 

Solar  Halos. — Charlesville,  1st,  14th,  19th  ;  Eagles  Mere,  11th,  14th, 
17th.  19th,  21st,  28th;  Wellsboro’,  17th,  28th. 

Lunar  Halos. — Catawissa,  3d,  21st;  Dyberry,  17th ;  Bernice,  21st; 
McConnellsburg,  17th;  Carlisle,  17th,  19th;  Indiana,  20th;  Charles¬ 
ville,  17th,  22d;  West  Chester,  19th;  Somerset,  17th  ;  Chambersburg, 
17th;  Lebanon,  19th,  21st;  Greenville,  17th  ;  New  Castle,  21st;  Wash¬ 
ington,  17th,  23d;  Clarion,  21st;  Eagles  Mere,  19th,  20th. 

Lunar  Coronas. — Dyberry,  1st;  Huntingdon, 21st;  Charlesville, 28th ; 
York,  22d;  Girardville,26th  ;  Tionesta,  21st;  Greensburg,  17th;  Leba¬ 
non,  17th,  19th,  21st,  23d,  28th;  Indiana,  27th. 

Polar  Bands. — Catawissa,  12th. 

Zodiacal  Lights. — Dyberry,  2d,  3d,  6th. 

Thunder  Storm. — Greensburg,  20th. 

Migration  of  Birds. 

Blue  Birds. — Charlesville,  19th;  Quakertown,  22d;  Greenville, 
22d ;  Dyberry,  24th. 

Bolins. — Dyberry,  19th;  Greenville,  22d  ;  Quakertown,  26th. 

Black  Birds. — Quakertown,  26th. 
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Crops. 

Winter  wheat  has  been  well  protected  by  snow,  and  is  reported  in 
good  condition.  T.  F.  T. 


Weather  Signals. 

Displayman. 

U.  S.  Signal  Office, . 

Wanamaker  &  Brown, . 

Pennsylvania  Railroad  Company, . 

Continental  Brewing  Company, . 

Samuel  Simpson, . 

B.  T.  Babbitt, . 

Western  Meat  Company, . 

Neptune  Laundry, . 

Chester  Oil  Company, . 

C.  W.  Burkhart, . 

A.  N.  Lindenmuth, . 

C.  B.  Whitehead, . 

Capt.  Geo.  R.  Guss, . 

Werner  &  Son,  . 

C.  E.  Lenhart, . 

Thomas  F.  Sloan, . 

J.  H.  Fulmer, . 

W.  T.  Butz, . . 

S.  W.  Morrison, . 

Capt.  A.  Goldsmith, . 

J.  L.  Morrison, . 

Wm.  A.  Engel, . 

Wm.  Schrock, . 

Postmaster, . 

Frank  Ross, . 

Lerch  &  Rice, . 

John  W.  Ait  ken, . 

Signal  Office, . 

J.  R.  Raynsford, . 

E.  P.  Wilbur  &  Co., . 

Agricultural  Experiment  Station, . 

Signal  Office, . 

E.  H.  Baker, . 

New  Era , . 

State  Normal  School, . 

Clarion  Collegiate  Institute,  . . 

E.  S.  Chase, . 

Thiel  College, . 

D.  G.  Hurley, . 

Armstrong  &  Brownwell, . 


Station. 

Philadelphia. 

U 

u 

u 


u 

a 

a 

Chester. 

Shoemakerville. 

Allentown. 

Bradford. 

West  Chester. 

Emporium. 

Latrobe. 

McConnellsburg. 

Muncy. 

New  Castle. 

Oxford. 

Quakertown. 

Sharon. 

Shenandoah. 

Somerset. 

Meadville. 

Oil  City. 

Bethlehem. 

Carbondale. 

Erie. 

Montrose. 

South  Bethlehem. 

State  College. 

Pittsburgh. 

Williamsport. 

Lancaster. 

Clarion. 

Rimersburg. 

Eagles  Mere. 

Greenville. 

Altoona. 

Smethport. 
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Displayman. 

J.  E.  Forsythe, . 

James  H.  Fones,  .... 
Wistar,  Hacker  &  Savage, 
W.  J.  Thompson  &  Co.,  . 
Steward  M.  Dreher,  .  . 
State  Normal  School,  .  . 
E.  C.  Wagner, . 


Station. 

Butler. 

Tionesta. 
Germantown. 
Clifton  Heights. 
Stroudsburg. 
Millers  ville. 
Girardville. 
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Observations  taken  at  12  noon.  t From  15th.  $  Huntingdon's  lowest  temperature  for  January  should  read  —7.5. 
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216  A.  Annual  Report  of  the  [No.  5, 

Pennsylvania  State  Weather  Service  Bulletin  for  March.  1888. 

Hall  of  the  Franklin  Institute, 
Philadelphia,  March  31 ,  1888. 

Observers  are  requested  to  note  and  report  the  effect  of  late  frosts 
on  fruits  and  small  crops,  also  to  be  prompt  in  sending  in  their 
Weekly  Crop  Reports,  which  should  always  be  mailed  on  Friday. 
On  these  should  be  entered  the  time  of  seeding,  harvesting,  etc.  The 
practice  ot  attaching  to  these  reports  brief  newspaper  clippings  rela¬ 
tive  to  crops  is  commendable.  Particular  attention  should  be  paid  to 
the  measurement  of  rainfall  and  the  recording  of  the  time  of  begin¬ 
ning  and  ending.  Instructions  to  observers  should  be  closely  studied 
and  followed,  to  give  the  highest  value  to  their  reports. 

Correspondence  is  requested  with  the  view  of  establishing  stations 
in  the  counties  from  which  no  reports  are  received. 

The  Committee  on  Meteorology  of  the  Franklin  Institute, 

W.  P.  Tatham,  Chairman. 

Review  for  March,  1888. 

Temperature. 

The  mean  temperature  for  Pennsylvania  for  the  month  was  31c.l5 
which  is  from  2°  to  5°  below  the  March  average.  The  greatest  depart¬ 
ures  occurred  in  the  eastern  portions  of  the  State.  The  extreme  low 
temperatures  were  not  absolutely  lower  than  usual,  but  they  were  of 
longer  duration.  The  unusual  cold,  the  numerous  cloudy  and  stormy 
days,  the  severe  storm  of  the  11th  and  12th,  have  all  combined  to 
make  the  past  month  exceptionally  disagreeable  and  memorable. 
The  minimum  temperatures  occurred  on  the  6th  and  13th.  The  low¬ 
est  are  :  Eagles  Mere, — 6°.0;  Bernice, — 5°  5  ;  Drifton, — 5°.0  ;  Dv- 
berry, — 5°.0,  and  Montrose, — 1° .0  The  maxima  were  during  the  latter 
part  of  the  month,  most  of  which  were  noted  on  the  20t.h,  21st,  30th 
and  31st.  The  highest  are  [Tniontown,  72°. 0;  Pittsburgh,  71°. 5 ; 
Philadelphia,  70°.0;  York,  69°. 0,  and  New  Castle,  69°.0. 

Atmospheric  Pressure 

The  mean  barometer  of  30°.02  is  about  .07  below  the  average.  The 
high  pressures  were  on  the  9th  and  25th,  and  the  lowest  on  the  21st. 
The  latter  was  attended  by  heavy  rains  throughout  the  State. 

Precipitation. 

The  average  precipitation,  including  rain  and  melted  snow,  was 
3.55  inches. 

This  amount  was  very  unevenly  distributed,  much  the  larger  por¬ 
tion  falling  over  the  eastern  section  of  the  State,  causing  an  excess, 
and  leaving  a  deficiency  in  the  western  counties.  The  greatest  pre¬ 
cipitation  occurred  on  the  11th,  12th,  21st  and  26th.  The  largest 
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totals  for  the  month  are  West  Chester,  6.39  inches  ;  Coatesville,  6.28 
inches;  Philadelphia,  5.42  inches;  Swarthmore,  5.34  inches,  and 
Pottstown,  5.35  inches. 


Snowfall. 

The  snowfall  was  variable  in  quantity,  and  ranged  from  a  depth  of 
20  inches  at  Eagles  Mere,  19  inches  at  Bernice,  Coatesville.  Girard ville 
and  Dyberry,  to  2  and  3  inches  at  the  western  stations. 

The  greater  portion  of  the  snow  fell  on  the  11th  and  12th,  and  for 
these  days  Eagles  Mere  reports  13  inches  ;  Dyberry,  14  inches;  Girard- 
ville,  12  inches;  Quakertown,  12  inches;  West  Chester,  10  inches ; 
Coatesville,  10  inches;  Philadelphia,  10  inches;  Stroudsburg.  8  inches ; 
Pottstown,  7  inches,  and  Scranton,  7  inches. 

Wind  and  Weather. 

The  severe  storm  of  the  11th  and  12th  was  most  remarkable  and 
destructive,  and  the  people  of  Pennsylvania  experienced  very  many 
of  the  inconveniences  and  disasterous  effects  of  a  genuine  blizzard. 
On  the  night  of  the  11th  a  heavy,  warm  rain,  which  had  prevailed 
during  the  day  from  the  southeast  suddenly  changed  to  a  furious  snow¬ 
storm,  accompanied  by  intense  cold,  and  north  and  northwest  gales. 

Telegraph  wires  and  poles  were  soon  prostrated,  railway  trains  were 
blockaded  by  hugh  snowbanks  and  all  communication  by  wire  or  rail 
was  completely  cut  off  for  three  days,  during  which  time  the  high 
winds  kept  the  snow  a  moving  mass,  which  baffled  all  efforts  to  clear 
the  roads  and  reestablish  communication.  At  Philadelphia  the  wind 
attained  a  maximum  velocity  of  66  miles  per  hour.  Reports  show 
higher  velocities  along  the  coast  in  the  track  of  the  storm  center. 

Miscellaneous  Phenomena. 

Auroras  —  Quakertown,  30th. 

Solar  Halos.— Lebanon,  10th;  York,  10th;  Eagles  Mere.  5th,  25th, 
27th,  31st;  Dyberry,  29th;  Stroudsburg,  25th;  Charlesville,  10th,  27th, 
30th. 

Lunar  Halos—  Lebanon,  19th;  Indiana,  23d;  Huntingdon,  18th, 
19th;  Hollidaysburg,  19th,  20th;  Grampian  Hills,  24th;  Girardville, 
24th;  Eagles  Mere,  19th,  24th;  Dyberry,  19th ;  Carlisle,  18th,  19th; 
Charlesville,  20th,  23d;  Catawissa,  19th,  24th ;  Bernice,  24th;  Wash¬ 
ington,  24th,  26th;  Greenville,  20th,  23d,  24th;  York,  20th,  23d; 
Clarion,  20th,  23d,  24th;  Lancaster,  14th,  18th,  19th.  23d;  State  Col 
lege,  19th,  24th;  Quakertown,  24th;  Somerset,  23d;  Shamokin,  24th; 
New  Castle,  19th,  23d;  Stroudsburg,  24th;  Swarthmore,  19th,  24th. 

Lunar  Cor  once.  —  Lebanon,  19th,  23d;  Huntingdon,  23d;  Eagles 
Mere,  18th;  Dyberry,  5th,  19th;  Charlesville,  23d;  Greenville,  18th ; 
Clarion,  18th;  Somerset,  20th,  24th,  26th;  Shamokin,  18th;  Strouds- 
bure,  19th,  23d. 
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Parhelia. — Eagles  Mere,  15th;  Dyberry,  15th;  Clarion,  30th. 
Zodiacal  Lights. — Indiana,  5th;  Dyberry,  4th,  9th. 

Thunder  Storms. — In  nearly  all  parts  of  the  State  on  21st. 


T.  F.  T. 


Weather  Signals. 

Displayman.  Station. 

U.  S.  Signal  Office, . Philadelphia. 

Wanamaker  &  Brown, .  “ 

Pennsylvania  Railroad  Company, .  “ 

Continental  Brewing  Company, .  “ 

Samuel  Simpson, .  u 

B.  T.  Babbitt, . 

Western  Meat  Company, .  “ 

Neptune  Laundry, .  “ 


Chester  Oil  Company, . Chester. 

C.  W.  Burkhart, . Shoemaker.ville. 

A.  N.  Lindenmuth,  . Allentown. 

C.  B.  Whitehead, . Bradford. 

Capt.  Geo.  R.  Guss, . West  Chester. 

Werner  &  Son, . Emporium. 

C.  E.  Lenhart, . Latrobe. 

Thomas  F.  Sloan, . McConnellsburg. 

J.  H.  Fulmer, . Muncy. 

W.  T.  Butz . New  Castle. 

S.  W.  Morrison, . Oxford. 

Capt.  A.  Goldsmith, . Quakertown. 

J.  L.  Morrison, . Sharon. 

Wm.  A.  Engel, . Shenandoah. 

Wm.  Schrock, . Somerset. 

Postmaster, . Meadville. 

Frank  Ross, . Oil  City. 

Lerch  &  Rice, . Bethlehem. 

John  W.  Aitken, . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford, . Montrose. 

E.  P.  Wilbur  &  Co., . South  Bethlehem. 

Agricultural  Experiment  Station. . State  College. 

Signal  Office, . Pittsburgh. 

E.  H.  Baker, . Williamsport. 

New  Era , . Lancaster. 

State  Normal  School,  . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Thiel  College, . Greenville. 

D.  G.  Hurley, . Altoona. 
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Display  man. 

Armstrong  &  Brownell,  . 

J.  E.  Forsvihe, . 

James  H.  Fones, . 

Wister,  Hacker  &  Savage, 
W.  J.  Thompson  &  Co., 
Steward  M.  Dreher,  .  .  . 
State  Normal  School,  .  .  . 

E.  C.  W agner, . 

Hartford  P.  Brown,  .  .  . 
L.  H.  Greenewald,  .  .  .  . 

J.  E.  Pague, . 

0.  L.  Peck, . 

H.  D.  Miller,  ..... 


Station. 

Smethport. 

Butler, 

Tionesta. 
Germantown. 
Clifton  Heights. 
Stroudsburg. 
Millersville. 
Girard  ville. 
Rochester. 
York. 

Carlisle. 

Coudersport. 

Drifton. 


Monthly  Summary  of  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weather  Service  for  March ,  1888. 
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Erie,  . 

Uniontown, . 

Tionesta, . 

Ghambersbarg— 

Wilson  Female  College,!  .  .  . 

MeConnellsburg,  . 

Huntingdon— 

The  Normal  College,  . 

Indiana— 

State  Normal  School, . 

Scranton,  . 

Lancaster— 

Franklin  and  Mare  hall  College 

N  ew  Castle, . 

Lebanon,  . 

Drifton— 

Drifton  Hospital,  . 

Williamspoit,  . 

Smethport, . 

Greenville — 

Thiel  College,  . 

Stroudsburg,  . 

Pottstown, . . 

Bethlehem, . 

Shamokin,  . 

New  Bloomfield, . 

Philadelphia,  ......... 

Blooming  Grove,  . 

Cowdersport, . 

Girardville,  . 

Somerset,  . 

Eagles  Mere, . 

Bernice,  . 

Montrose,  . 

Wellsboro’, . 

Franklin, . . 

Scenery  Hill,  . 

Washington,  . 

Columbus,  . 

Dyberry . . 

Greensburg,  . 

York,  . 

5 

. . 

Erie, . 

Fayette, . 

Forest, . 

Franklin,  .... 

Fulton, . 

Huntingdon,  .  .  . 

Indiana, . 

Lackawanna,  .  . 
Lancaster,  .... 

Lawrence,  .... 

Lebanon,  . 

Luzerne,  ..... 

Lycoming,  .... 

McKean, . 

Mercer,  . 

Monroe, . 

Montgomery,  .  . 
Northampton,  .  . 
Northumberland, 
Perry,  .  .... 

Philadelphia,  ,  . 
Pike,  ....... 

Potter, . 

Schuylkill,  .... 
Somerset,  .... 

Sullivan . 

Sullivan, . 

Susquehanna,  .  . 

Tioga,  . 

Yenango, . 

Washington,  .  .  . 
Washington,  .  .  . 

Warren, . 

Wayne, . 

Westmoreland,  . 
York, . 

Observations  taken  at  12  noon.  tObservations  taken  at  8  a.  m.  and  8  p. 
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♦Observations  taken  at  12  noon.  tObservations  taken  at  8  a.  m.  and  8  p.  m.  T.  F.  Townsend, 

'  ■•  ■  •  Sergeant  Signal  Corps ,  Assistant. 
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P enn^vlvan i a  State  Weather  Service  Bulletin.  Review  for  April.  1SS8. 

TT  AT.T.  OF  THE  F  BAA  EXES'  INSTITUTE, 

Philadelphia.  April  30, 1888. 

Temperature. 

The  average  ‘emperature  for  April.  1SSS,  deduced  from  the  tri- 
laily  observations,  was  A  6,5,  which  is  normal.  Found  from  the  mean 
maximum  and  mean  minimum,  it  was  47.2,  which  differs  only  seven- 
tenths  from  the  normal.  A  deficiency  of  heat  existed  until  the  latter 
part  of  the  month,  when  the  extreme  high  temperatures  of  the  27th. 
25th,  29th  and  30th  brought  it  up  to  the  monthly  average.  Owing  to 
the  low  temperatures  of  January,  February  and  March,  a  deficiency 
for  the  year  existed  at  the  close  of  the  month,  which  made  the  season 
some  ten  lays  behind  that  of  former  years.  The  first  week  in  the 
month  was  comparatively  warm,  but  was  followed  by  <'-old.  which  con¬ 
tinued  until  the  26th.  The  highest  tempjerafares  were  recorded  on 
the  29th  and  30th,  and  averaged  S5h2.  the  extreme  being  92°  at  York. 
This  is  probably  the  warmest  April  weather  ever  recorded  in  Penn¬ 
sylvania.  The  lowest  temperatures  were.  Bethlehem,  12°  :  Couders- 
yort.  15 r :  Lock  Haven,  15°;  Grampian  Hills.  16c  ;  Eagles  Mere.  16°, 
and  Bernice,  17L  Most  of  the  low  tempieratures  occurred  on  the  8th, 
9th.  13th  and  25th. 

Atmospheric  Pressure. 

The  barometer  averaged  high  during  the  month,  being  .15  above 
the  mean,  with  a  range  of  about  one  inch.  The  highest  occurred  on 
the  25th  and  26th,  and  the  lowest  on  the  2d. 

Precip  itat  ion. 

The  rainfall  was  quite  evenly  distributed,  and  averaged  2.52  inches 
for  the  State,  which  is  a  deficiency  of  nearly  half  an  inch.  Most  of  it 
tell  during  the  middle  of  the  month.  The  latter  part  of  the  month 
was  quite  'dry.  The  heaviest  rainfalls  were  on  the  5th  and  10th,  and 
were  attended  by  thunder  storms,  which  were  severe  and  general 
throughout  the  State  on  the  5th,  several  of  the  observers  reporting 
damage  by  lightning.  Snow  fell  at  many  stations  during  the  storms 
of  the  14ih  and  loth,  the  greatest  amounts  being  north  and  east  of  the 
S  asquehanna  river.  The  following  are  the  largest  totals  for  the  month  : 
Eagles  Mere,  8.7  inches:  Bernice,  7.3  inches:  Dy berry,  6.5  inches ; 
A'ellsboro'.  6.0  inches :  Coudersport,  4.7  inches,  and  Montrose.  4.5 
1 .  ;-hes.  Many  of  the  western  stations  had  only  "  ground  slightly  cov¬ 
ered  "  at  any  time  during  the  month. 

Wind,  and.  Weather. 

So  violent  wind  storms  of  a  general  character  passed  over  the  State 
during  April.  The  prevailing  direction  of  wind  was  northwest.  The 
month  was  characterized  by  a  large  percentage  of  clear  and  fair  days 
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and  unusually  low  humidity.  Frosts  were  numerous,  but  owing  to  the 
backwardness  of  the  season,  they  did  but  little  damage.  The  warm 
weather  at  the  close  of  the  month  gave  vegetation  a  vigorous  start. 

Average  Number. — Rainy  days,  8  ;  clear  days,  14 ;  fair  days,  10  ; 
cloudy  days,  6. 

Miscellaneous  Phenomena. 

Thunder  Storms. — Coudersport,  1st,  5th;  Tionesta,  2d,  5tli;  Wells- 
boro’,  2d,  5th;  Lebanon,  5th;  Uniontown,  5th;  New  Castle,  1st,  5th; 
Emporium,  1st,  2d,  5th;  Quakertown,  5th  ;  Charlesville,  5th,  10th 
30th;  Catawissa,  5th,  10th,  30th ;  Erie,  1st,  2d,  5th,  10th ;  Rochester, 
5th;  York,  5th,  6th  ;  Girardville,  5th,  30th;  Shamokin,  5th,  6th,  30th; 
Kutztown,  5th;  Johnstown,  5th  ;  Scranton,  5th,  30th  ;  Hollidaysburg, 
5th  :  Lancaster,  5th  ;  Bernice,  5th,  30th  ;  West  Chester,  5th  ;  Wash¬ 
ington,  2d,  5th  ;  Somerset,  5th,  6th,  10th;  Phillipsburg,  5th;  Hunt¬ 
ingdon,  5th;  Swarthmore,  5th  ;  Coatesville,  5th;  Dyberry,  5th  ;  Indi¬ 
ana,  5th,  10th;  Montrose,  5th  ;  Blooming  Grove,  5th ;  Pittsburgh,  5th, 
10th;  Philadelphia,  6th  ;  Carlisle,  5th,  6th;  New  Bloomfield,  5th,  6th, 
30th;  Clarion,  2d,  5th,  6th,  18th;  Greenville,  1st,  5th;  Grampian 
Hills,  2d,  5th,  30th;  State  College,  5th,  10th;  Stroudsburg,  5th; 
Eagles  Mere,  5th,  30th. 

Hail. — Uniontown,  10th;  New  Castle,  5th;  Emporium,  1st; 
Charlesville,  5th,  10th,  15th,  20th  ;  Erie,  2d  ;  Bernice,  12th  ;  Somer¬ 
set,  6th;  Dyberry,  10th;  Indiana,  10th;  Greenville,  5th,  17th. 

Frosts. — Charlesville,  4th,  9th,  17th,  19th,  25th,  26th;  Uniontown, 
1st,  9th,  24th,  28th  ;  Emporium.  3d,  9th,  13th,  17th,  19th,  22d,  23d, 
24th,  25th,  26th  ;  Lebanon,  9th,  26th;  Catawissa,  1st,  3d,  7th,  9th, 
13th,  17th,  24th,  25th;  York,  1st,  9th,  19th,  22d,  25th,  26th  ;  Roches¬ 
ter,  3d,  4th,  8th,  19th,  26th ;  Johnstown,  1st,  4th,  9th,  12th,  13th,  14th, 
15th,  17th,  25th,  26th,  27th ;  Hollidaysburg,  9th,  19  th  ;  Somerset,  13th  ; 
Erie,  3d,  4th,  8th,  9th,  13th,  15th,  17th,  23d,  25th;  Indiana,  9th ; 
Pittsburgh,  3d,  4th,  8th,  9th,  13th,  loth,  17th,  23d,  24th,  25th ;  Car¬ 
lisle,  9th,  26th  ;  Philadelphia,  1st,  2d,  3d,  4th,  8th,  9th,  12th,  13th, 
17th,  19th,  21st,  23d,  24th,  25th  ;  North  Bloomfield,  25th,  26th  ;  Clar¬ 
ion,  3d,  4th,  8th,  9th,  13th,  17th,  22d,  24th;  Grampian  Hills,  3d,  8th, 
9th,  19th,  24th ;  Greenville,  3d,  4th,  8th,  9th,  13th,  15th,  23d,  24th, 
25th  ;  State  Cellege,  7th,  8th,  13th  ;  Eagles  Mere,  9th,  17th,  25th. 

Auroras. — Catawissa,  11th  ;  Kutztown,  2d;  Bernice,  6th  ;  Dyberry, 
11th;  Montrose,  6th,  11th;  Greenville,  2d;  Grampian  Hills,  2d; 
State  College,  2d  ;  Stroudsburg,  2d,  11th  ;  Eagles  Mere,  3d,  11th. 

Solar  Halos. — Charlesville,  4th,  13th,  15th,  17th,  23d;  York,  13th  ; 
Dyberry,  17th ;  Eagles  Mere,  1st,  6th.  17th,  19th. 

Lunar  Halos. — Lebanon,  22d;  New  Castle,  17th;  Quakertown, 
22d;  Charlesville,  17th;  Erie,  3d,  4th,  9th,  18th,  22d ;  Green vilhe, 
22d;  Hollidaysburg,  22d ;  Lancaster,  19th,  20th,  21st,  22d,  23d,  24tb, 
25th,  26th;  Bernice,  18th;  Somerset,  17th;  Phillipsburg,  17th;  Indi¬ 
ana,  17th,  23d;  State  College,  22d. 


228  A.  Annual  Report  of  the  [No.  5, 

Lunar  Coronoe. — Lebanon,  18th,  22d;  Charlesville,  23d;  Green¬ 
ville,  21st,  22d  ;  Eagles  Mere,  22d. 

Parhelia. — Dyberry,  17th,  19th.  T.  F.  T. 

'  Weather  Signals. 

Displayman.  Station. 

U.  S.  Signal  Office, . Philadelphia. 

Wanatnaker  &  Brown,  .  u 

Pennsylvania  Railroad  Company,  .  “ 

Continental  Brewing  Company, .  “ 

Samuel  Simpson, .  “ 

B.  T.  Babbitt, .  “ 

Western  Meat  Company, .  kC 

Neptune  Laundry, .  “ 

Chester  Oil  Company, . Chester. 

C.  W.  Burkhart,  . Shoemakerville. 

A.  N.  Lindenmuth, . Allentown. 

C.  B.  Whitehead, . Bradford. 

Capt.  Geo.  R.  Guss, . West  Chester. 

Werner  &  Son, . Emporium. 

C.  E.  Lenhart, . Latrobe. 

Thomas  F.  Sloan, . McOonnellsburg. 

J.  H.  Fulmer, . Muncy. 

W.  T.  Butz, . New  Castle. 

S.  W.  Morrison, . Oxford. 

Capt.  A.  Goldsmith, . Quakertown. 

J.  L.  Morrison, . Sharon. 

Wm.  A.  Engel, . Shenandoah. 

Wm.  Schrock, . Somerset. 

Postmaster,  . Meadville. 

Frank  Ross, . Oil  City. 

Lerch  &  Rice,  . Bethlehem. 

John  W.  Aitken. . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford, . Montrose. 

E.  P.  Wilbur  &  Co.,  .  .  .  \ . South  Bethlehem. 

Agricultural  Experiment  Station, . State  College. 

Signal  Office, . Pittsburgh. 

E.  H.  Baker, . Williamsport. 

New  Era , . Lancaster. 

State  Normal  School, . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Thiel  College,  . Greenville. 

D.  G-  Hurley,  . Altoona. 

Armstrong  &  Brownell, . Smethport. 

J.  E.  Forsythe, . Butler. 
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Displayman.  Station. 

James  H.  Fones, . . Tionesta. 

Wister,  Hacker  &  Savage, . Germantown. 

W.  J.  Thompson  &  Co., . Clifton  Heights. 

Steward  M.  Dreher, . Stroudsburg. 

State  Normal  School, . Millersville. 

E.  C.  Wagner, . Girardville. 

Hartford  P.  Brown, . Rochester. 

L.  H.  Greenewald, . York. 

J.  E.  Pague, . Carlisle. 

C.  L.  Peck, . . Coudersport. 

H.  D.  Miller, . Drifton. 


Monthly  Summary  of  Reports  l>y  Yoluntvry  Observers  of  the  Pennsylvania  State  Weather  Service , 

for  April.  1888. 
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Pennsylvania  Srate  Weather  Service,  Monthly  Review  for  May,  1888. 


[Prepared  under  the  direction  of  the  Committee  on  Meteorology  of  the  Franklin 

Institute.] 

Hall  of  the  Franklin  Institute, 
Philadelphia,  May  31 , 1888. 

Temperature. 

The  mean  temperature  of  May,  1888,  57°. 6,  is  about  3°  less  than  the 
May  average.  This  departure,  together  with  the  deficiency  that  ex¬ 
isted  at  the  beginning  of  the  month,  and  the  unusual  number  of  rainy 
and  cloudy  days  and  cold  nights  has  increased  the  lateness  of  the 
season,  and  the  growth  of  vegetation  is  correspondingly  backward. 

The  lowest  reported  temperatures  were  Coudersport,  23°. 5;  Driftom 
21c  ;  Dyberry,  21°,  and  Phillipsburg,  21.  The  highest  were  Phillips- 
burg,  91°;  Johnstown,  90 ;  Coatesville,  89°;  York,  87°. 5  ;  Kutztown, 
87°.3  ;  Altoona  and  Pottsto  wn,  87°.  The  cold  periods  of  the  month  were 
on  the  3d  and  17th,  and  the  warmest  on  the  28th  and  29th.  A  killing 
frost  occurred  on  the  17th,  which  was  general  throughout  the  State- 
Considerable  damage  was  done  by  it  to  fruit  and  tender  vegetables. 

Atmospheric  Pressure. 

The  barometer  was  normal  and  ranged  from  30.380  to  29.590  at 
Erie.  The  highest  pressures  occurred  on  the  6th,  7th,  8th  and  20th, 
and  the  lowest  on  the  1st  and  12th. 

Precipitation. 

Rains  were  of  almost  daily  occurrence,  the  6th,  20th,  21st  and  22d 
being  the  exceptions.  The  total  average,  4.21  inches,  gives  an  ex¬ 
cess  of  about  1.10  inches.  The  central  part  of  the  State  received  the 
greater  portion.  Huntingdon  reports  8.41  inches ;  Girardville,  7.08 
inches ;  Drifton,  5.69  inches  ;  Chambersburg,  5  55  inches,  and  Car¬ 
lisle,  5.14  inches,  while  Erie  had  but  2.26  inches ;  Wysox,  2.31  inches; 
Bethlehem,  2.33  inches,  and  Meadville,  2.56  inches.  The  heavy  rains 
occurred  on  the  9th,  18th  and  28th.  The  latter,  in  many  places,  was 
attended  by  severe  hail  storms.  Several  stations  report  a  slight  snow¬ 
fall  on  the  15th. 

Wind  and  Weather. 

No  general  and  severe  storms  passed  over  the  State  during  the 
month.  Several  sections  were  visited  on  the  28th  by  a  tornado,  which 
did  a  large  amount  of  damage.  The  following  are  extracts  from  the 
reports  of  observers  : 

Rochester,  1.30  p.  m. — Warning  was  given  of  the  approach  of  a  se¬ 
vere  storm  by  loud  thunder.  The  wind  increased  in  velocity  until 
fences,  house  roofs  and  trees  were  carried  away.  The  Baptist  church 
was  almost  demolished  and  the  Presbyterian  church  badly  damaged. 

Huntingdon,  3  p.  m. — Severe  hail  storm.  Hail  the  size  of  hens’ 
eggs  fell  plentifully,  breaking  windows  and  injuring  fruit. 

Emporium,  3.35  p.  m. — One  of  the  most  terrific  storms  for  years. 
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Cameron  iron  works  demolished.  Trees  from  six  to  eight  inches  in 
diameter  snapped  off.  Mach  damage  to  forest  trees. 

New  Castle,  1.30  p.  m. — Worst  storm  for  twelve  years.  Came  from 
south-west.  Rain  poured  in  torrents.  High  wind.  Country  roads 
obstructed  by  fallen  trees.  Houses  and  barns  blown  to  pieces.  Crops 
badly  damaged. 

Oil  City,  2.30  p.  m. — Most  disastrous  tornado.  A  large  number  of 
persons  injured.  At  Clintonville  Presbyterian  church  demolished.  At 
Clarion  several  buildings  blown  down. 

Chambersburg,  4  p.  m. — Storm  of  wind,  rain  and  hail.  Thousands 
of  windows  broken  and  buildings  injured.  Fora  short  time  hail  stones 
from  five  to  nine  inches  in  circumference  fell. 

Litit-z,  7.30  p.  M. — Terrible  hail  storm  from  north  west.  Hail  stones 
ranged  in  size  from  a  marble  to  four  ounces.  Thousands  of  windows 
broken.  Damage  to  growing  crops  very  great. 

Several  other  stations  report  hail  storms  and  thunder  storms  on  the 
28th,  with  damage  by  lightning. 

Average  Number—  Rainy  days,  16;  clear  days,  4;  fair  days,  11  ; 
cloudy  days,  16.  Prevailing  direction  of  wind,  west. 

Miscellaneous  Phenomena. 

Thunder  Storms. — Pittsburgh,  4th,  8th,  9th,  12th,  25th,  28th,  31st ; 
Rochester,  12th,  25th,  27th,  28th;  Charlesville,  4th,  9th,  10th,  12th, 
18th,  28th;  Reading,  9th,  28th,  29th;  Kutztown,  12th,  14th,  28th, 
29th ;  Hollidaysburg,  4th,  18th,  22d,  28th  ;  Quakertown,  12th,  14th, 
28th,  29th;  Johnstown,  4th;  Emporium,  4th,  9th,  12th,  28th,  29th; 
State  College,  4th,  5th,  9th,  28th;  Phillipsburg,  22d,  28th;  West 
Chester,  29th ;  Coatesville,  5th,  12th,  28th,  29th  ;  Rimersburg,  4th, 
9th,  12th,  18th,  27th;  Grampian  Hills,  4th,  12th,  18th;  Catawissa, 
10th,  18th,  28th;  Meadville,  4th;  Carlisle,  5th,  9th,  12th,  28th,  29th! 
30th;  Swarthmore,  9th,  12th,  14th,  28th,  29th,  30th  ;  Uniontown,  4th, 
8th,  9th,  26th,  28th;  Chambersburg,  28th;  McConnellsburg,  12th; 
Huntingdon,  4th,  9th,  10th,  12th,  28th  ;  Indiana,  18th  ;  Scranton,  14th  ; 
Lancaster,  4th,  5th,  9th,  12th,  28th,  29th;  New  Castle,  12th,  28th, 
31st;  Lebanon,  9th,  12th,  28th,  31st;  Greenville,  28th;  Pottstown, 
28th;  Bethlehem,  12th,  14th,  28th,  29th;  Shamokin,  18th;  New 
Bloomfield,  12th,  28th,  30th;  Coudersport,  19th;  Girardville,  28th; 
Somerset,  4th,  9th,  12th,  18th,  28th;  Eagles  Mere,  12th,  28th,  30th ; 
Bernice,  28th,  29th  ;  Montrose,  28th,  29th  ;  Wellsboro’,  9th,  10th,  28th, 
29th,  31st;  Franklin,  4th,  9th,  27th,  28th,  30th;  Columbus,  4th,  9th, 
28th,  31st;  Dyberry,  1st,  14th,  28th,  29th. 

Hail. — Rochester,  25th;  Hollidaysburg,  9th;  Wysox,  15th;  Coates 
ville,  5th,  17th,  29th;  Rimersburg,  9th,  12th;  Carlisle,  12th;  Union- 
town,  12th,  28th  ;  Chambersburg,  28th  ;  McConnellsburg,  17th  ;  Hunt¬ 
ingdon,  17th,  21st,  28th;  Indiana,  28th;  Scranton,  28th ;  Smethport, 
3d ;  Greenville,  28th  ;  Montrose,  16th  ;  Wellsboro’,  15th ;  Dyberry,  15th. 
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Tornadoes. — Rochester,  28th;  Emporium,  28th  ;  Phillipsburg,  28th 
Rimersburg,  28th  ;  Smethport,  28th ;  Shamokin,  28th ;  Coudersport, 
28th;  Franklin,  28th. 

Frosts. — Pittsburgh,  17th,  20th;  Rochester,  17th,  20th;  Charles¬ 
ville,  3d,  17th, 21st;  Kutztown,  17th;  Wysox,  3d,  6th,  16th,  17th,  20th, 
21st ;  Quakertown.Sd,  17th  ;  Johnstown,  17th  ;  Emporium,  17th,  20th, 
21st;  State  College,  17th ;  West  Chester,  17th,  21st;  Coatesville,  3d, 
21st;  Rimersburg,  17th,  20th;  Grampian  Hills,  17th,  20th,  21st;  Lock 
Haven,  17th,  20th,  21st;  Catawissa,  3d,  17th,  21st;  Carlisle,  17th; 
Erie,  20th  ;  Uniontown,  17th ;  Tionesta,  13th,  17th,  21st;  Chambers- 
burg,  4th,  5th,  6th ;  Huntingdon,  2d,  3d  ;  Indiana,  17th  ;  New  Castle, 
17th.  18th;  Lebanon,  3d;  Greenville,  17th,  20th,  21st ;  Pottstown, 3d ; 
Bethlehem,  17th;  Shamokin,  21st;  New  Bloomfield,  17th,  21st;  Phil¬ 
adelphia,  2d,  17th ;  Coudersport,  17th,  21st ;  Girardville,  22d ;  Somer¬ 
set,  17th;  Eagles  Mere,  17th;  Bernice,  3d;  Montrose,  17th ;  Wells- 
boro1,  2d,  3d,  5th,  6th,  7th,  14tli,  15th,  16th,  17th;  Franklin,  17th ; 
Columbus,  3d,  6th,  13th,  17th,  20th,  21st;  Dyberry,  15th. 

Auroras. — State  College,  20th  ;  Coatesville,  20th ;  Catawissa,  20th ; 
Scranton,  20th;  Greenville,  7th,  20th;  Stroudsburg,  20th;  Girard¬ 
ville,  2d;  Somerset,  20th;  Eagles  Mere,  20th;  Wellsboro’,  20th; 
Franklin,  20th. 

Solar  Halos. — Charlesville,  9th,  10th,  20th,  21st,  22d,  28th ;  Somer¬ 
set,  20th;  Eagles  Mere,  22d,  23d;  Wellsboro’,  23d ;  Franklin,  10th, 
12th ;  Dyberry,  23d. 

Lunar  Halos. — Pittsburgh,  22d,  23d  ;  Rochester,  22d  ;  Charlesville, 
19th, 21st, 22d;  Kutztown,  19th ;  Altoona,  19th  ;  Wysox,  22d;  Quaker- 
town,  19th,  21st,  22d ;  State  College,  21st,  221;  WestChester,  17th. 
19th,  21st,  22d  ;  Grampian  Hills,  22d;  Catawissa,  17th,  20th  ;  Carlisle, 
19th,  20th,  21st.  22d  ;  Swarthmore,  20th,  21st,  22d;  Chambersburg, 
17th;  Indiana,  19th,  21st,  22d;  Scranton,  22d  ;  Lancaster,  16th,  17th, 
19th,  21st;  New  Castle,  25th;  Lebanon,  19th,  22d;  Smethport,  22d ; 
Stroudsburg,  19th,  22d  ;  Pottstown,  21st;  Shamokin,  17th,  19th;  New 
Bloomfield,  19th,  21st;  Philadelphia,  21st,  22d;  Girardville,  17th; 
Somerset,  19th,  21st,  22d ;  Eagles  Mere,  17th,  22d ;  Wellsboro’,  23d; 
Franklin,  22d  ;  Dyberry,  22d  ;  Honesdale,  19th,  21st. 

Lunar  Coronas. — Charlesville,  20th  ;  Huntingdon,  20th,  21st,  22d  ; 
Lebanon,  15th,  17th,  19th.  22d  ;  Smethport,  19th;  Stroudsburg,  I7th? 


21st;  Eagles  Mere,  22d  ;  Dyberry,  14th.  T.  F.  T. 

Weather  Signals. 

Displaymcm.  Station. 

U.  S.  Signal  Office, .  Philadelphia. 

Wanamaker  &  Brown, .  “ 

Pennsylvania  Railroad  Company,  . 

Continental  Brewing  Company, .  “ 

Samuei  Simpson, .  “ 

B.  T.  Babbitt,  .  . .  “ 
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Disr>layman.  Station. 

Western  Meat  Company, . Philadelphia. 

Neptune  Laundry, .  “ 

Chester  Oil  Company, . Chester. 

C.  W.  Burkhart,. . Shoemakerville. 

A.  N.  Lindemuth, . Allentown. 

C.  B.  Whitehead, . Bradford. 

Captain  George  R.  Guss, . West  Chester. 

Werner  &  Son, . Emporium. 

C.  E.  Lenhart, .  ....  Latrobe. 

Thomas  F.  Sloan, . McConnellsburg. 

J.  H.  Fulmer, . Muncy. 

W.  T.  Butz, . New  Castle. 

S.  W.  Morrison, . Oxford. 

Captain  A.  Goldsmith, . Quakertown. 

J.  L.  Morrison,  .  .  . . Sharon. 

William  A.  Engel, . Shenandoah. 

William  Shrock, . Somerset. 

Postmaster,  . Meadville. 

Frank  Ros3, . *.  Oil  City. 

Lerch  &  Rice, . Bethlehem. 

John  W.  Aiken, . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford, . Montrose. 

E.  P.  Wilbur  &  Co., . South  Bethlehem. 

Agricultural  Experiment  Station, . State  College. 

Signal  Office,  .  .  .' . Pittsburgh. 

E.  H.  Baker, . Williamsport. 

New  Era , . Lancaster. 

State  Normal  School, . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Thiel  College, . Greenville. 

D.  G.  Hurley, . Altoona, 

Armstrong  &  Brownell, . Smethport. 

J.  E.  Forsythe, . Butler. 

James  H.  Fones, . Tionesta. 

Wister,  Hacker  &  Savage, . Germantown. 

W.  J.  Thompson  &  Co., . Clifton  Heights. 

Steward  M.  Dreher, . Stroudsburg. 

State  Normal  School, . Millersville. 

E.  C.  Wagner, . Girard ville. 

Hartford  P.  Brown, . Rochester. 

L.  H.  Grenewald, . York. 

J.  E.  Pague, . Carlisle. 

C.  L.  Peck, . Coudersport. 

H.  D.  Miller, . Drifton. 


Monthly  Summary  of  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weather  Service  for  May ,  1888. 
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Pennsylvania  State  Weather  Service — Monthly  Review  for  June,  1888, 

Hall  of  the  Franklin  Institute, 
Philadelphia,  June  SO ,  1888. 

Temperature. 

The  mean  temperature  for  June,  1888,  as  deduced  from  the  observa¬ 
tions  of  more  than  fifty  stations,  gives  68°. 6,  which  is  probably  1° 
above  the  average. 

The  departures  from  the  June  normals  (fifteen  years)  at  the  signal 
service  stations  show  the  following:  Erie,  0°.0 ;  Pittsburgh, -f-l°.0 ; 
Philadelphia,  -fl°.5.  The  mean  of  the  daily  maximums  at  fifty 
stations,  80°. 7,  and  the  mean  of  the  daily  minimums,  56°.  1,  give  an 
average,  or  mean,  of  68°. 4,  which  very  nearly  corresponds  with  that 
determined  from  the  tri-daily  readings. 

The  highest  temperatures  prevailed  on  the  21st,  but  they  were  not 
unusual  for  the  season.  The  highest  June  temperatures  for  the  past 
fifteen  years  give  an  average  at  Erie,  Pittsburgh  and  Philadelphia  of 
87°. 7,  94°. 0  and  92°. 5,  respectively,  against  87°. 5,  95°. 2  and  97. °2  dur¬ 
ing  June,  1888.  Lock  Haven  reports  100°;  Chambersburg,  99°. 5 ; 
Reading,  99°;  Catawissa,  99°;  Carlisle,  99°;  and  Montrose,  99°. 

The  lowest  temperatures  noted  were  Coudersport,  30° ;  Somerset, 
31°;  Columbus,  32° ;  Dyberry,  32°;  and  Honesdale,  32°.  Most  of 
the  low  temperatures  occurred  on  the  4th.  with  frosts  at  many  places. 
At  the  close  of  June,  the  season  was  less  than  one  week  late. 

Atmospheric  Pressure. 

The  barometer  was  normal  with  slight  fluctuations,  ranging  but 
little  over  half  an  inch. 

Precipitation. 

There  was  a  rainfall  deficiency  of  about  one  inch.  The  total  average 
throughout  the  State  was  3.04  inches,  but,  owing  to  its  unequal  distri¬ 
bution,  several  sections  had  a  large  deficiency,  and  a  few  an  excess, 
caused  by  heavy  local  storms.  In  many  parts  rain  was  needed  during 
the  first  three  weeks  of  the  month,  but  copious  showers  fell  in  all  dis¬ 
tricts  during  the  last  week,  which  favorably  affected  all  growing  crops. 
The  extremes  of  rainfall  reported  were:  Coudersport,  6.90  inches; 
Emporium,  6.57  inches;  Girardville,  6.50  inches;  Pottstown,  1.55 
inches;  Bernice,  1.15  inches;  Phillipsburg,  1.11  inches,  and  Philadel¬ 
phia,  1.08  inches, 

Average  number. — Rainy  days,  9 ;  clear  days,  12;  fair  days,  11; 
cloudy  days,  7. 

Prevailing  direction  of  wind,  7  A.  M  ,  north-west;  2  p.  m.,  south-west ; 
9  p.  m.,  south-west. 

Miscellaneous  Phenomena. 

Thunder  gtorms—  Rochester,  9th,  10th,  14th;  Charlesville,  6th,  9th, 
10th,  14th,  16th,  18th,  21st,  22d,  23d;  Reading,  10th,  18th,  21st,  22d, 
23d;  Ivutztown,  10th,  14th,  loth,  16th,  18th,  21st,  23d;  Johnstown, 
6th,  10th,  14th,  15th,  20th,  21st,  23d,  24th;  Emporium,  2d,  10th,  14th, 
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15th,  21st,  23d,  24th;  State  College,  21st;  West  Chester,  16th,  23d; 
Coatesville,  14th,  16th,  21th,  23d;  Clarion,  6th,  14th,  15th,  21st,  22d, 
23d;  Grampian  Hills,  2d.  11th,  23th,  24th,  28th;  Catawissa,  21st,  23d, 
24th;  Carlisle,  10th,  14th,  15th,  16th,  21st,  23d;  Swarthmore,  16th, 
23d;  Erie,  2d,  10th,  14th,  15th,  21st,  22d.  23d;  Uniontown,  6th,  14lh, 
22d,  24th,  26th,  29th;  Tionesta,  15th;  McConnellsburg,  21st;  Hun¬ 
tingdon,  24th;  Indiana,  2d,  6th.  10th,  15th,  21st,  24th,  27th,  28th; 
Scranton,  2d,  15th,  21st,  23d,  24th;  Lancaster,  16th,  23d,  28th;  New 
Castle,  9th,  10th,  14th;  Lebanon,  10th,  23d;  Drifton,  21st,  23d;  Green¬ 
ville,  10th,  14th,  15th,  22d,  23d,  24th;  Stroudsburg,  14th,  15th,  23d, 
24th;  Bethlehem,  10th,  14th,  15th,  16th,  18th,  21st,  23d;  Shamokin, 
24th;  New  Bloomfield,  15th,  16th,  21st,  23d;  Philadelphia,  16th,  23d; 
Blooming  Grove,  15  th,  18th.  23d,  24th,  30  th ;  Coudersport,  6th,  10th,  14h, 
15th,  16th,  21st,  22d,  23d,  24th;  Girardville,  21st,  23d,  24th;  Somer¬ 
set,  15th,  21st,  24th;  Eagles  Mere,  10th,  14th,  15th,  21st,  23d;  Bernice, 
7th,  15th,  21st,  22d,  23d,  26th;  Montrose,  6th,  23d,  24th;  Wellsboro,’ 
2d,  10th,  14th,  15th,  21st,  22d,  23d,  24th;  Franklin,  14th,  15th,  21st, 
22d,  23d,  24th;  Columbus,  10th,  14th,  21st,  22d,  23d,  24th;  Hyberry, 
15th,  24th,  30th. 

Hail. — Quakertown,  16th;  Johnstown,  6th;  Coatesville,  16th;  Car¬ 
lisle, 23d;  Tionesta,  15th  ;  Scranton,  15th;  Greenville, 2d;  New  Bloom¬ 
field,  16th;  Blooming  Grove,  15th ;  Coudersport,  2d;  Franklin,  15th. 

Frost. — Pittsburgh,  4th;  Rochester.  4th ;  Charlesville,  3d ;  Wysox, 
4th;  Johnstown,  4th ;  Coatesville,  4th  ;  Grampian  Hills,  4th  ;  Cata¬ 
wissa,  4th;  Tionesta,  4th ;  Scranton,  4th ;  New  Castle,  4th ;  Greenville  i 
12th;  Coudersport,  2d,  4th,  5th,  12th;  Somerset,  3d,  4th,  12th;  Eagles 
Mere,  4th;  Montrose,  4th ;  Wellsboro’,  2d,  3d,  4th,  5th,  12th ;  Frank¬ 
lin,  4th;  Dyberry,  4th,  5th;  York,  4th;  Uniontown,  3d,  4th. 

Auroras. — Reading, 3d;  Quakertown, 1st;  State  College,  3d ;  Coates¬ 
ville,  1st;  Clarion,  3d;  Greenville,  7th,  10th ;  New  Bloomfield,  6th  j 
Eagles  Mere,  5th,  27th;  Bernice,  3d;  Wellsboro’,  12th. 

Coronas. — Rochester,  13th,  14th  ;  Reading,  22d ;  Lebanon,  13th,  14th. 
15th,  19th,  20th,  21st,  22d,  24th;  Greenville,  13th;  Somerset,  19th, 
26th;  Eagles  Mere,  12th;  Dyberry,  12th,  14th,  19th. 

Solar  Halos. — Charlesville,  4th,  6th,  7th,  8th,  9th,  12th,  13th,  15th, 
20th;  Eagles  Mere,  27th;  Wellsboro’,  27th;  Dyberry,  13th. 

Lunar  Halos. — Rochester,  16th ;  Phillipsburg,  20th,  21st;  Carlisle, 


13th,  14th;  Somerset,  19th,  22d.  T.  F.  T. 

Weather  Signals. 

Displayman.  Station. 

U.  S.  Signal  Office, . Philadelphia. 

Wanamaker  &  Brown, .  “ 

Pennsylvania  Railroad  Company, .  “ 

Continental  Brewing  Company, . 

Samuel  Simpson, .  “ 

B.  T.  Babbitt, .  u 
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Displayman.  Sialion. 

Western  Meat  Company, . Philadelphia. 

Neptune  Laundry, .  “ 

Chester  Oil  Company, . Chester. 

C.  W.  Burkhart, . Shoemakerville. 

A.  N.  Lindenmuth, . Allentown. 

C.  B.  Whitehead, . .  Bradford. 

Capt.  Geo.  R.  Guss, . West  Chester. 

Werner  &  Son, . Emporium. 

C.  E.  Lenhart, . Latrohe. 

Thomas  F.  Sloan, . McConnellsburg. 

J.  H.  Fulmer, . .  Muncy. 

W.  T.  Butz . New  Castle. 

S.  W.  Morrison, . Oxford. 

Capt.  A.  Goldsmith,  . . Quakertown. 

J.  L.  Morrison, . . Sharon. 

Wm.  A.  Engel. . Shenandoah. 

Wm.  Schrock, . Somerset. 

Postmaster, . Meadville. 

Frank  Ross, . Oil  City. 

Lerch  &  Rice, . Bethlehem. 

John  W.  Aitken,  . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford, . Montrose. 

E.  P.  Wilbur  &  Co  . . South  Bethlehem. 

Agricultural  Experiment  Station, . State  College. 

Signal  Office, . Pittsburgh. 

E.  H.  Baker, . AVilliamsport. 

New  Era , . Lancaster. 

State  Normal  School,  . Clarion. 

Clarion  Collegiate  Institute . Rimersburg. 

E.  S.  Chase, . .  Eagles  Mere. 

Thiel  College, . Greenville. 

D.  G.  Hurly, . Altoona. 

Armstrong  &  Brownell, . Smethport. 

J.  E.  Forsythe,  . Butler. 

James  H.  Fones, . Tionesta. 

Wister,  Hacker  &  Savage, . Germantown. 

W.  J.  Thompson  &  Co., . Clifton  Heights. 

Steward  M.  Dreher, . Stroudsburg. 

State  Normal  School, . Millersville. 

E.  C.  Wagner, . Girard ville. 

Hartford  P.  Brown, . Rochester. 

L.  H.  Grenewald . .  York. 

J.  E.  Pague,  •. . . . Carlisle. 

C.  L.  Peck, . Coudersport. 

H.  D.  Miller, . Drifton. 

- Curtis, . Beaver. 


Monthly  Summary  of  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weather  Service  for 

June ,  1888. 
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Hall  of  the  Franklin  Institute, 
Philadelphia,  July  31 ,  1888. 

Temperature. 

The  mean  temperature  for  July,  determined  from  the  tri  daily  ob¬ 
servations,  was  69°. 4,  and  from  the  mean  maxim  urns  and  mean  mini- 
mums,  69°. 2. 

These  are  about  3°  below  the  normal.  At  Philadelphia,  the  monthly 
deficiency  of  temperature  was  124°,  and  at  Pittsburg,  113°. 

The  highest  temperatures  did  not  reach  the  average  maximums,  by 
a  lew  degrees,  and  the  minimums  ranged  about  4°  below  those  gen¬ 
erally  recorded  in  July. 

The  extreme's  reported  were,  Charlesville,  97° ;  Carlisle,  96°  ;  Hunt¬ 
ingdon,  94°. 5;  Somerset,  94°. 5  ;  Quakertown,  94° ;  Philadelphia,  93.8 ; 
York,  93°. 5;  Chambersburg,  93°. 5 ;  Reading,  93°. 5,  the  highest;  and 
Coudersport,  38°;  Dyberry,  39°;  Smethport,  39°;  Wellsboro’,  40°; 
Honesdale,  41°;  New  Castle,  41°;  and  Wysox,  41°,  the  lowest. 

Most  of  the  high  temperatures  occurred  on  the  4th  and  7th,  and  the 
lowest  on  the  13th,  14th  and  16th.  The  nights  were  generally  cool. 

Atmospheric  Pressure. 

The  barometer  averaged  nearly  .10  above  the  normal,  with  a  range 
of  about  .50 

Precipitation. 

There  was  an  average  of  3.45  inches  of  rainfall,  which  is  from  half 
to  three  quarters  of  an  inch  below  the  normal.  It  was  fairly  well  dis¬ 
tributed,  although  a  few  stations  report  decided  departures  from  the 
average.  The  greatest  totals  were.  Uniontown,  7.10  inches;  Indiana, 
7.04  inches;  Beaver,  5.18  inches;  New  Castle,  4.90  inches,  and  Lock 
Haven,  4.75  inches.  The  least  were,  Coudersport,  1.40  inches ;  Smeth¬ 
port,  1.40  inches;  Drifton,  2.16  inches,  and  Emporium,  2.17  inches. 

The  heaviest  amounts  fell  on  the  8th,  9th,  18th,  19th  and  27th.  It 
was  seasonably  distributed  throughout  the  month,  and  there  were  few 
complaints  from  drouth. 

Wind  and  Weather 

No  heavy  wind  storm  passed  over  the  State,  and  there  were  not  the 
usual  number  of  severe  local  wdnd  storms  and  damages  by  lightning 
usually  reported.  But  few  hail  storms  occurred.  '  The  weather  was 
favorable  for  harvesting,  and  large  hay  and  wheat  crops  were  garnered 
in  excellent  condition.  Farmers  report  the  season  as  being  unusually 
productive. 

Average  number. — Rainy  days,  8;  clear  days,  15;  -fair  days,  10; 
cloudy  days,  6. 
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Miscellaneous  Phenomena. 


Thunder  Storms. — Beaver,  24th;  Charlesville,  23d,  27th;  Reading. 
5th,  12th,  24th ;  Hollidaysburg,  4th,  5th,  8th,  12th,  18th,  19th,  20th, 
27th;  Quakertown,  5th,  20th,  24th,  27th;  Johnstown,  4th,  5th,  8th, 
12th,  19th,  23d ;  State  College,  19th  ;  West  Chester,  5th,  20th  ;  Coates- 
ville.  5th,  7th,  20th;  Grampian  Hills,  5th,  19th  ;  Lock  Haven,  9th,  18th, 
19th,  27th ;  Catawissa,  5th,  8th,  9th,  19th,  27th,  29th ;  Carlisle,  20th,  27th  ; 
Uniontown,  8th,  12th,  23d;  Indiana,  12th,  18th,  19th,  24th,  27th;  Lan¬ 
caster,  9th,  10th,  12th,  20th,  27th,  28th;  New  Castle,  26th;  Lebanon, 
27th;  Drifton,  27th;  Stroudsburg,  27th,  31st;  Pottstown,  5th;  Bethle¬ 
hem,  5th;  Shamokin,  5th,  12th,  27th;  New  Bloomfield,  27th;  Philadel¬ 
phia,  5th,  19th,  27th;  Somerset,  4th,  5th,  8th,  19th,  23d,  27th;  Eagles 
Mere,  5th,  20th;  Wellsboro’,  5th,  11th,  18th,  27th,  29th,  31st;  Franklin, 
11th,  17th,  19th,  31st ;  Dyberry,  5th,  11th,  12th,  19th,  27th,  30th,  31st; 
York,  27th. 

Mail  Storms. — Charlesville,  27th  ;  Grampian  Hills,  19th ;  Eagles 
Mere,  20th. 

Frosts. — Somerset,  2d;  Wellsboro’,  13th,  14th,  16th. 

Auroras. — Eagles  Mere,  28th. 

Solar  Halos. — Wellsboro’,  8th,  31st;  Eagles  Mere,  11th. 

Lunar  Halos. — Somerset,  17th. 

Coronce. — Indiana,  16th ;  Lebanon,  20th  ;  Eagles  Mere,  15th. 

T.  F.  T. 


Weather  Signals. 

Displayman. 

IT.  S.  Signal  Office, . 

Wanamaker  &  Brown, . 

Pennsylvania  Railroad  Company,  .... 

Continental  Brewing  Company, . 

Samuel  Simpson, . 

B.  T.  Babbitt, . 

Western  Meat  Company, . 

Neptune  Laundry, . 

Chester  Oil  Company, . 

C.  W.  Burkhart, . 

A.  N.  Lindenmuth,  . 

C.  B.  Whitehead, . 

Capt.  Geo.  R.  Guss, . 

Werner  &  Son, . 

C.  E.  Lenhart, . 

Thomas  F.  Sloan, . 

J.  H.  Fulmer, . .  . 

W.  T.  Butz, . 

S.  W.  Morrison, . 

Capt.  A.  Goldsmith, . 

J.  L.  Morrison, . 

17 a  Sec.  Int.  Aff. 


Station. 

Philadelphia. 

U 

U 

w4 

U 

U 

u 

u 

Chester. 

Shoemakerville. 

Allentown. 

Bradford. 

West  Chester. 

Emporium. 

Latrobe. 

McConnellsburg. 

Muncy. 

New  Castle. 
Oxford. 
Quakertown. 
Sharon. 
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Displayman.  Station. 

Wm,  A.  Engel, . Shenandoah. 

Wm.  Schrock,  .  .  .  .  > . Somerset. 

Postmaster, . . . Meadville. 

Frank  Russ, . Oil  City. 

Lerch  &  Rice, . Bethlehem. 

John  W.  Aitken, . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford, . .  Montrose. 

E.  P.  Wilbur  &  Co., . South  Bethlehem. 

Agricultural  Experiment  Station, . State  Cohege. 

Signal  Office, . Pittsburgh. 

E.  H.  Baker, . Williamsport. 

New  Era , . Lancaster. 

State  Normal  School, . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Thiel  College, . Greenville. 

D.  G.  Hurley, . Altoona. 

Armstrong  &  Brownell, . Smethport. 

J.  E.  Forsythe,  . Butler. 

James  H.  Fones, . Tionesta. 

Wister,  Hacker  &  Savage, . Germantown. 

W.  J.  Thompson  &  Co., . Clifton  Heights. 

Steward  M.  Dreher, . Stroudsburg. 

State  Normal  School, . Millersville. 

E.  C.  Wagner, . Girard ville. 

Hartford  P.  Brown, . Rochester. 

L.  H.  Grenewald, . York. 

J.  E.  Pague, . Carlisle. 

C.  L.  Peck, . Coudersport. 

H.  D.  Miller, . Drifton. 

Smith  Curtis, . Beaver. 


Monthly  Summary  op  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weathen  Service  for  July ,  1888. 
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*  Observations  taken  at  8  A.  m.  and  8  p.  m.  127  days,  1 23  days.  §  Observations  taken  at  12  noon,  TI 26  days. 
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Observations  taken  at  8  a.  m.  and  8  p.  m.  todays.  i23  days.  §  Observations  taken  at  12  noon.  If  26  days.  T.  F.  Townsend, 
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Hall  of  the  Franklin  Institute, 
Philadelphia,  August  31,  1888. 

•  Temperature. 

The  mean  monthly  temperature,  69°. 5,  is  about  2°. 3  below  the  aver¬ 
age.  The  greatest  departures  were  in  the  western  portions  of  the 
State.  Philadelphia  was  exactly  normal. 

The  temperature  deficiencies,  from  January  1st  to  September  IsL 
were  Erie,  723°;  Philadelphia,  326°,  and  Pittsburgh,  158°.  The  highest 
temperatures  during  the  month  occurred  on  the  4th,  8th  and  16th,  and 
were  about  the  same  as  usually  recorded.  The  coldest  periods  were 
on  the  23d,  28th  and  29th,  and  the  temperature  ranged  about  3°  be¬ 
low  that  generally  observed  during  August.  The  maximums  were. 
Lock  Haven,  100°  ;  Chambersburg,  98°  ;  New  Bloomfield,  98°  ;  York, 
98°;  Philadelphia,  97°. 5  ;  Catawissa,  97°. 5  ;  Reading,  97° ;  Pottstown, 
97°  ;  Shamokin,  97°,  and  Selins  Grove,  97°.  Minimums,  Phillipsburg, 
33°  ;  Somerset,  33° ;  Wellsboro’,  34°  ;  Bernice,  37°  ;  Greenville,  37°. 8  ; 
Smethport,  38°  ;  Dyberry,  38 ;  Charlesville,  38°,  and  Honesdale,  39°. 

Barometer. 

The  atmospheric  pressure  was  slightly  above  the  normal.  The 
highest  was  on  the  10th  and  11th,  and  the  lowest,  29.40,  occurred  dur¬ 
ing  the  cyclonic  storm  of  the  21st,  the  center  of  which  passed  north¬ 
eastward  over  Pennsylvania,  and  was  accompanied  by  torrential 
rains,  and  followed  by  the  coldest  period  of  the  month. 

Precipitation. 

The  rainfall  for  the  month  was  phenomenal.  Its  average  for  the 
State  was  7.05  inches,  being  nearly  3  inches  more  than  the  normal. 
The  excess  was  largely  due  to  the  excessive  fall  on  the  21st.  The  fol¬ 
lowing  totals  were  reported  as  having  occurred  during  this  storm  : 
Girardville,  5.65  inches;  Selins  Grove,  5.20  inches ;  Kutztown,  5.07 
inches;  Huntingdon,  4.80  inches  ;  Lebanon,  4.76  inches  ;  New  Bloom¬ 
field,  4.75  inches;  Seisholtzville,  4.72  inches;  Hollidaysburg,  4.72 
inches;  Uniontown,  4.53  inches  ;  Reading,  4.52  inches  ;  Somerset,  4.50 
inches,  and  Johnstown,  4.49  inches. 

Other  heavy  rainfalls  occurred  on  the  12th  and  17th.  The  largest 
monthly  totals  were,  Drifton,  11.27  inches  ;  Kutztown,  10.95  inches  > 
Indiana,  10.65  inches ;  Uniontown,  10.23  inches,  and  Selins  Grove, 
10.12  inches. 

Wind  and  Weather. 

The  only  severe  storm  during  the  month  was  on  the  21st.  The 
weather  was  generally  favorable  for  agricultural  pursuits.  A  few  light 
frosts  were  reported.  The  corn  crop  promises  to  be  a  large  one  and 
the  potato  yield  above  the  average. 
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Average  Number. — Rainy  days,  10  ;  clear  days,  13  ;  fair  days,  10  ; 
cloudy  days,  8.  Prevailing  wind,  direction,  S.  W. 

Miscellaneous  Phenomena. 

Thunder  Storms. — Pittsburgh,  12th ;  Charlesville,  4th,  5th,  8th, 
11th,  12th,  16th,  27th;  Reading,  4th,  12th,  16th,  27th  ;  Ivutztown,  4th, 
5th,  8th,  12th,  16th  ;  Hollidaysburg,  3d,  8th,  12th  ;  Wysox,  16th,  17th  ; 
Quakertown,  4th,  8th,  12th,  17th;  Johnstown,  4th,  5th,  8th,  12th,  16th, 
27th;  Emporium,  4th,  12th,  13th,  17th,  22d  ;  State  College,  12th; 
Phillipsburg,  12th,  17th;  West  Chester,  4th,  8th,  12th,  17th;  Coates- 
ville,  4th,  5th,  8th,  12th;  Grampian  Hills,  4th,  8th,  12th,  16th,  17th  ; 
Catawissa,  5th,  9th,  11th,  12th;  Swarthmore, 5th, 6th,  12th,  27th,31st-? 
Uniontown,  4th,  12th,  17th,  18th,  27th;  McConnellsburg,  11th,  27th; 
Indiana,  1st,  3d,  4th;  8th,  12th,  17th,  21st;  New  Castle,  4th,  7th,  12th, 
16th;  Lebanon,  4th,  8th,  12th;  Smethport,  17th;  Greenville,  3d,  4th, 
6th,  7th,  12th,  16th ;  Pottstown,  8th,  12th;  Bethlehem,  4th,  5th,  8th; 
Shamokin,  4th,  8th,  12th,  13th,  18th;  New  Bloomfield,  4th,  8th,  11th, 
12th,  13th;  Philadelphia,  4th,  5th,  8th,  12th,  27th;  Girardville,  4th, 
8th,  12th  ;  Somerset,  4th,  8th,  12th,  17th,  18th;  Eagles  Mere,  12th? 
16th;  Bernice,  4th,  8th,  12th;  Montrose,  8th,  l3th ;  Wellsboro’,  1st, 
4th,  12th,  17th;  Dyberry,  4th,  5th,  8th,  9th,  16th,  17th;  York,  8th, 
27th. 

Hail  Storms. — Charlesville,  12th;  Lock  Haven,  8th;  LTniontown, 
12th  ;  McConnellsburg,  12th. 

Frosts. — Charlesville,  23d,  29th  ;  Quakertown,  29th  ;  Phillipsburg, 
27th;  Rimersburg,  23d,  27th;  Grampian  Hills,  28th,  29th;  Tionesta, 
23d,  27th,  28th ;  Greenville,  23d;  Somerset,  23d,  28th,  29th;  Wells- 
boro1,  14th,  22d,  23d,  27th,  28th;  Dyberry,  23d,  28th,  29th;  York,  23d. 

Goronm. — Charlesville,  14th,  15th,  17th ;  Rimersburg,  14th  ;  Indiana, 
19th;  Greenville,  19th  ;  Somerset,  28th  ;  Eagles  Mere,  17th  ;  Dyberry, 
14th,  15th. 

Halos. — Charlesville,  11th,  20th  ;  Rimersburg,  18th  :  Indiana,  16th  ; 
Greenville,  17th;  Girardville,  14th,  15th  ;  Somerset,  15th,  16th,  17th  ; 
Eagles  Mere,  16th  ;  Wellsboro’,  16th  ;  Dyberry,  18th. 

T.  E.  T. 

Weather  Signals. 

Displayman.  Station. 

U.  S.  Signal  Office,  . Philadelphia. 

Wanamaker  &  Brown,  .... 

Pennsylvania  Railroad  Company, 

Continental  Brewing  Company, 

Samuel  Simpson, . 

B.  T.  Babbitt, . 

Western  Meat  Company,  .... 

Neptune  Laundry, 

Chester  Oil  Company, 


Chester. 
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Displayman. 

C.  W.  Burkhart, . 

A.  N.  Lindenmuth,  ...... 

C.  B.  Whitehead, . 

Captain  George  R.  Guss,  .  .  .  . 

Werner  &  Son, . 

C  E.  Lenhart,  . 

Thomas  F.  Sloan, . 

J  H.  Fulmer, . 

W.  T.  Butz, . 

S.  W.  Morrison, . 

Captain  A.  Goldsmith, . 

J.  L.  Morrison,  . 

William  A.  Engel, . 

William  Shrock, . 

Postmaster, . 

Frank  Ross, . 

Lerch  &  Rice, . 

John  W.  Aitken, . 

Signal  Office, . 

J.  R.  Raynsford, . 

E.  P.  Wilbur  &  Co., . 

Agricultural  Experiment  Station, 

Signal  Office . 

E.  H.  Baker, . 

New  Era . . 

State  Normal  School, . 

Clarion  Collegiate  Institute,  .  . 

E.  S.  Chase, . 

Thiel  College, . 

D.  G.  Hurley, . 

Armstrong  &  Brownell,  .... 

J.  E.  Forsythe, . 

James  H.  Fones, . 

Wister.  Hacker  &  Savage,  .  .  . 
W.  J.  Thompson  &  Co.,  .... 

Steward  M.  Dreher, . 

State  Normal  School, . 

E.  C.  Wagner, « . 

Hartford  P.  Brown, . 

L.  H.  Grenewald, . 

J.  E.  Pague, . 

C.  L.  Peck, . 

H.  D.  Miller, . 

Smith  Curtis, . . 


Station. 

.  Shoemakerville. 

.  Allentown. 

.  Bradford. 

.  Westchester. 

.  Emporium. 

.  Latrobe. 

.  McConnellsburg. 

.  Muncy. 

.  New  Castle. 

.  Oxford. 

Quakertown. 

.  Sharon. 

.  Shenandoah. 

.  Somerset. 

.  Meadville. 

.  Oil  City. 

.  Bethlehem. 

.  Carbondale. 

,  Erie. 

Montrose. 

South  Bethlehem. 
State  College. 
Pittsburgh. 
Williamsport. 
Lancaster. 

Clarion. 

Rimersburg. 

Eagles  Mere. 

Greenville. 

Altoona. 

Smethport. 

Butler. 

Tionesta. 
Germantown. 
Clifton  Heights. 
Stroudsburg. 
Millersville. 

Girard  ville. 
Rochester. 

York. 

Carlisle. 

Coudersport. 

Drifton. 

Beaver. 
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Observations  taken  at  8  A.  M.  and  8p.M.  t  Observations  taken  at  12  noon.  t  23  days. 
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Pennsylvania  State  Weather  Service— Monthly  Review  for  September,  1888. 

Hall  of  the  Franklin  Institute, 
Philadelphia,  September  SO ,  1888. 

Temperature. 

The  temperature  for  September,  like  that  of  July  and  August,  was 
below  the  normal.  At  the  end  of  the  month  the  season  was  about 
one  week  late. 

The  mean  temperature  59°,  determined  from  fifty-two  stations,  is 
2°  below  the  average.  The  highest  temperatures  were,  Emporium, 
84°;  Coatesville,  84°;  McConnellsburg,  84°;  Lancaster,  84°;  New 
Bloomfield,  84°;  and  Columbus,  84°.  These  occurred  on  the  9th  and 
12th.  The  lowest  were  JDyberry,  29°;  Honesdale,  30°;  Someret,  30°; 
Bernice,  30;  and  Columbus,  30°.  These  occurred  on  the  29th  and 
30th.  The  following  stations  report  the  highest  mean  monthly  tem¬ 
peratures:  Pottstown,  64°.3;  Coatesville,  64°.6 ;  Carlisle,  63°.7,  and 
Catawissa.  63°.5.  Lowest:  Somerset,  53°.3;  Phillipsburg,  53°. 5;  Ber¬ 
nice,  54°. 9;  Dyberry,  54°.5,  and  Smethport,  55°.0.  Frosts  were  quite 
general  on  the  29th  and  30th. 

Barometer. 

The  mean  barometer,  30.07,  is  very  nearly  normal.  The  highest 
pressures  noted  were  on  the  6th  and  7th,  and  were  about  .10  above 
those  generally  occurring  during  September.  The  lowest  pressure 
was  on  the  26th,  but  was  not  unusual. 


Precipitation. 

The  average  monthly  rainfall  for  the  State,  was  4.84  inches,  which 
is  about.  1.35  inches  more  than  the  average.  It  was  nearly  normal 
west  of  the  Susquehanna  river.  The  largest  monthly  totals  occurred 
at  Bethlehem,  10  93  inches;  Quakertown,  9.36  inches;  and  Girardville, 
8.18  inches.  The  lowest,  at  Pittsburgh,  1.77  inches;  and  Wellsboro’, 
1.75  inches.  A  number  of  stations  reported  light  snow  on  the  29th 
and  30th. 


Wind  and  Weather. 

The  weather  was  generally  favorable  for  the  ripening  and  harvest¬ 
ing  of  corn,  buckwheat  and  late  vegetables.  But  little  damage  was 
done  by  frosts.  Some  delay  occurred  in  seeding  when  the  moisture 
was  excessive.  Winter  wheat  is  reported  as  looking  well.  No  severe 
gales  passed  over  the  State. 

Average  number. — Rainy  days,  10;  clear  days,  8;  fair  days,  11; 
cloudy  days,  11. 
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Miscellaneous  Phenomena. 

Thunder  Storms. — Reading,  12th ;  Kutztown,  12th,  20th ;  Hollidavs- 
burg,  12th;  Quakertown,  12th,  20th ;  Johnstown,  12th;  West  Chester, 
16th;  Coatesville,  12th,  16th;  Lock  Haven,  9th;  Carlisle,  12th ;  Lan¬ 
caster,  12th,  30th ;  Lebanon,  20th;  Greenville,  8th ;  Pottstown,  12th ; 
Shamokin,  12th;  New  Bloomfield,'  12th;  Philadelphia,  13th,  16th, 
20th;  Somerset,  12th,  2Sth ;  Eagles  Mere,  12th,  30th ;  Bernice,  12th ; 
Wellboro’,  9th.  20th;  Columbus,  12th,  28th;  Dyberry,  12th. 

Mail. — Charlesville,  28th,  29th;  Johnstown,  12th;  Phillipsburg, 
28th;  Lock  Haven,  29th;  Tionesta,  29th;  Lancaster,  29th;  Smeth- 
port,  29th,  30th;  Shamokin,  29th;  Girardville,  29th;  Selins  Grove. 
13th.  2Sth;  Eagles  Mere,  29th;  Bernice,  30th;  Wellsboro,  29th; 
York,  29th. 

Snow. — Johnstown,  29th;  Emporium,  30th;  Phillipsburg,  29th; 
Clarion,  29th;  Grampian  Hills,  28th,  29th;  Tionesta,  30th ;  Indiana, 
30th;  Cornwall,  29th;  Smethport,  29tli,  30th;  Shamokin,  29th ;  Girard¬ 
ville,  29th;  Somerset,  29th :  Eagles  Mere,  29th,  30th ;  Bernice,  29th  $ 
Wellsboro’,  29th,  30th;  Columbus,  30th ;  Dyberry,  30th ;  Honesdale, 
30th. 

Frosts. — Pittsburgh,  14th;  Charlesville,  14th,  301  h ;  Wysox,  6th, 
7th,  29th,  30th;  Quakertown,  29th,  30th ;  State  College,  29th ;  Phillips¬ 
burg,  13th,  14th;  West  Chester,  29th;  Coatesville,  30th;  Clarion, 
30lh;  Grampian  Hills,  14th,  291  h;  Catawissa,  14th,  2Sth,  29th;  Car¬ 
lisle,  30th;  Swarthmore,  30th;  Uniontown,  14th,  30th ;  Tionesta,  6th, 
14th;  McConnellsburg,  30th;  Indiana,  29th,  30th;  Lancaster,  29th, 
30th;  New  Castle,  14th,  30th;  Greenville,  14th;  Shamokin,  29th, 
30th;  New  Bloomfield,  29th;  Philadelphia,  30th ;  Girardville,  29th ; 
Selins  Grove,  29th,  30th ;  Somerset,  14th ;  Eagles  Mere,  29th ;  Bernice, 
6th,  7th,  14th,  15th,  29th,  30th;  Wellsboro’,  6th,  7th,  28th,  29th,  30th; 
Columbus,  6th,  14th,  29th,  30th;  Dyberry,  6th.  7th,  14th,  15th,  2Sth, 
29th,  30th;  Honesdale,  7th;  York,  29th,  30th. 

Corona,. — Lancaster,  6th;  Bernice,  15th,  18th.  25th. 

Solar  Halos. — Charlesville,  9th,  30th;  Eagles  Mere,  3d,  6th,  9th, 
10th,  15th. 

Lunar  Halos. — Pittsburgh,  16th;  Quakertown,  15th ;  Indiana,  17th. 


Auroras. — Wellsboro’,  26th.  T.  F.  T. 

Weather  Signals. 

Displayman.  Station. 

U.  S.  Signal  Office, . Philadelphia. 


Wanamaker  &  Brown, . 

Pennsylvania  Railroad  Company, 
Continental  Brewing  Company,  . 

Samuel  Simpson, . 

B.  T  Babbitt, . 

Western  Meat  Company,  .  .  .  . 
Neptune  Laundry, . 


278  A.  Annual  Repokt  of  the  [No.  5 

Displayman.  Station. 

Chester  Oil  Company . Chester. 

C.  W.  Burkhart, . Shoemakerville. 

A.  N.  Lindenmuth, . . Allentown. 

C.  B.  Whitehead, . Bradford. 

Capt.  Geo.  R.  Guss, . West  Chester. 

Werner  &  Son, . Emporium. 

C.  E.  Lenhart, . Latrobe. 

Thomas  F.  Sloan, . McConnellsburg. 

J.  IT.  Fulmer, . Muncy. 

W.  T.  Butz, . New  Castle. 

S.  W.  Morrison, . Oxford. 

Capt.  A.  Goldsmith, . Quakertown. 

J.  L.  Morrison, . Sharon. 

Wm.  A.  Engel, . Shenandoah. 

Wm.  Schrock, . Somerset. 

Postmaster, . Meadville. 

Frank  Ross, . Oil  City. 

Lerch  &  Rice, . Bethlehem. 

John  W.  Aitken, . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford, . .  Montrose. 

E.  P.  Wilbur  &  Co.,  . . South  Bethlehem 

Agricultural  Experiment  Station, . State  College. 

Signal  Office, . Pittsburgh. 

E.  TI.  Baker, . Williamsport. 

New  Era . . Lancaster. 

State  Normal  School, . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Thiel  College, . Greenville. 

D.  G.  Hurley, . Altoona. 

Armstrong  &  Brownell, . Smethport. 

J.  E.  Forsythe, . Butler. 

James  IT.  Fones,  . . Tionesta. 

Wistar,  Hacker  &  Savage, . Germantown. 

W.  J.  Thompson  &  Co., . Clifton  Heights. 

Steward  M.  Dreher, . Stroudsburg. 

State  Normal  School, . . . Millersville. 

E.  E.  Wagner, . Girardville. 

Hartford  P.  Brown, . Rochester. 

L.  H.  Grenewald, . York. 

J.  E.  Pague, . Carlisle. 

C.  L.  Peck, . Coudersport. 

H.  D.  Miller, . Drifton. 

Smith  Curtis, . Beaver. 


Monthly  Summary  of  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weather  Service  for  September,  1888. 
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*  Observations  taken  nt  8  A  M.  and  8  P.  M.  t  Observations  taken  at  12  noon. 
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Pennsylvania  State  Weather  Service,  Monthly  Review  for  October,  1888. 


Hall  of  the  Franklin  Institute, 
Philadelphia,  October  SI,  1888. 

Temperature. 

The  mean  temperature  for  the  month  of  October  was  46°. 1,  which 
is  about  6°  below  the  average,  and  largely  increases  the  temperature 
deficiency  since  January  1st,  which,  at  the  close  of  the  month  at  Phil¬ 
adelphia,  amounts  to  595°,  or  an  average  of  nearly  2°  per  day  for  the 
past  year. 

The  highest  temperatures  during  the  month  were  below  those  gen¬ 
erally  attained  in  October,  while  the  lowest  were  about  the  same. 
The  former  occurred  on  the  1st,  and  most  of  the  latter  on  the  10th, 
although  several  stations  report  other  dates. 

The  highest  recorded  were,  Columbus,  74° ;  Pittsburgh,  73°. 8  ; 
Beaver,  73°  ;  Charlesville,  73°,  and  New  Castle,  73°.  The  lowest 
were,  Clarion,  19°. 2;  Greenville,  20°. 5  ;  Coudersport,  21° ;  Dyberry, 
22°,  and  Honesdale,  23°.  The  means  of  the  daily  maxima  and  minima 
from  fifty  stations  are,  respectively,  54°.7  and  38°.0.  These  give  a 
mean  of  46°.3,  which  differs  only  two  from  the  mean  (46.1)  derived 
from  the  tri-daily  observations. 

Barometer. 

The  range  of  pressure  was  very  nearly  the  same  that  usually  occurs 
in  October,  and  the  mean,  29.98,  is  about  .10  below  the  average. 

The  lowest  pressure  was  during  the  warm  period  of  the  1st,  and  the 
highest  on  the  26th  and  31st. 

Precipitation. 

The  average  rainfall  over  the  State  for  the  month  was  4.02,  which 
is  an  excess.  Very  few  heavy  rainfalls  occurred,  but  the  days  on 
which  rain  fell  were  so  numerous  that  the  month  has  been  unusually 
wet  and  disagreeable.  The  percentage  of  humidity  ranged  high,  and 
there  was  more  than  the  usual  number  of  cloudy  days.  A  few  snow¬ 
falls  were  reported,  but  they  were  light.  The  greatest  was  one  inch 
at  Somerset. 

Wind  and  Weather. 

The  average  direction  of  wind  was  from  the  north-west.  There  were 
no  severe  gales,  and  the  prominent  features  of  the  weather  were  cold 
and  wet. 

Average  Number. — Rainy  days,  16  ;  clear  days,  6 ;  fair  days,  9 ; 
cloudy  days,  16. 

Miscellaneous  Phenomena. 

Thunder  Storms. — Beaver,  1st;  Reading,  6th;  Kutztown,  17th; 
Hollidaysburg,  19th;  Quakertown,  6th,  17th;  State  College,  1st; 
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Phillipsburg,  1st,  16th,  19th ;  West  Chester,  17th,  19th  ;  Coatesville, 
17th;  Rimersburg,  16th,  19th;  Grampian  Hills,  1st;  Lock  Haven,  1st, 
16th,  19th;  Catawissa,  19th;  Carlisle,  17th;  Swarthmore,  17th; 
Uniontown,  1st,  19th;  Tionesta,  19th;  McConnellsburg,  19th ;  Indi¬ 
ana,  16th,  17th;  Lancaster,  6th,  17th,  19th;  New  Castle,  1st,  16th, 
18th;  Lebanon, 17th  ;  Greenville,  19th  ;  Pottstown,  17th  ;  Bethlehem, 
6th;  New  Bloomfield,  16th,  19th;  Philadelphia,  17th;  Coudersport, 
1st;  Somerset,  1st,  19th;  Eagles  Mere,  1st,  16th;  Wellsboro’,  16th  ; 
Columbus,  16th  ;  York,  6th,  13th,  19th. 

Hail.  Phillipsburg,  16th;  Lock  Haven,  16th;  Catawissa,  11th  ;  In¬ 
diana,  20th;  Eagles  Mere,  8th,  16th,  22d;  Bernice,  29th ;  Columbus, 
16th  ;  Dyberry,  8th,  20th. 

Snow. — Phillipsburg,  3d,  20th  ;  Rimersburg,  3d,  12th,  21st ;  Clarion, 
20th;  Grampian  Hills,  20th,  2!st;  Lock  Haven,  3d;  Indiana,  20th; 
Scranton,  3d;  Greenville,  3d,  20th,  21st;  Shamokin,  3d;  Coudersport’ 
3d;  Somerset,  3d,  12th,  20th;  Eagles  Mere,  3d,  8th,  20th,  21st,  29th; 
Bernice,  9th,  20th;  Wellsboro',  2d,  3d,  20th;  Columbus,  3d,  20th; 
Dyberry,  3d,  9th,  21st,  28th. 

Frosts. — Pittsburgh,  4th,  29th,  10th;  Beaver,  10th;  Charlesville,  3d, 
4th,  31st;  Reading,  11th,  15th,  18th,  25th,  31st;  Kutztown,  10th  ;  Hol- 
lidaysburg,  3d,  4th,  9th,  10th,  11th,  30th,  31st;  Wysox,  9th,  10th,  11th, 
14th,  15th,  18th,  19th,  20th,  21st,  22d,  24th ;  Quakertown.  4th,  9th, 
10th,  11th,  loth,  1 5th,  21st,  22d,  25th,  30th,  31st;  State  College,  3d, 
4th;  Phillipsburg,  3d,  4th,  10th,  11th,  20th,  25th;  West  Chester,  4th  ; 
Coatesville,  3d,  4th,  10th,  11th,  15th,  22d,  25th,  30th;  Rimersburg, 
18th  ;  Lock  Haven,  3d,  10th,  11th.  15th,  25th,  26th,  29th,  30th,  31st; 
Catawissa,  3d,  5th,  10th,  11th,  15th,  18th,  20th,  22d,  25th,  31st;  Car¬ 
lisle,  4th,  5th,  10th,  15th,  25th,  31st;  Harrisburg,  4th,  15th;  Swarth¬ 
more,  4th,  10th,  22d,  31st;  Erie,  10th,  11th,  15th;  Uniontown,  4th, 
30th,  31st;  McConnellsburg.  3d,  4th,  31st;  Huntingdon,  3d,  4th,  11th, 
22d,  25th,  30th,  3 1st;  Indiana,  3d,  4th,  10th;  Scranton,  18th;  Lancas¬ 
ter,  3d,  4th,  10th,  15th,  18th,  22d,  25th,  30th,  31st;  New  Castle,  4th, 
10th,  15th,  25th;  Lebanon,  3d,  4th,  25th,  31st;  Greenville,  10th,  11th, 
15th,  25th,  30th;  Pottstown,  4th,  9th,  10th,  11th,  15th,  22d ;  Bethle¬ 
hem,  10th,  11th.  25th ;  New  Bloomfield,  4th,  5th,  15th,  29th;  Phila¬ 
delphia,  4th,  10th,  31st;  Coudersport,  3d,  9th,  10th,  11th;  Selins 
Grove,  3d,  5th,  10th,  21st,  25th,  30th,  31st;  Somerset,  4th,  10th,  11th, 
18th,  20th,  21st,  22d,  25th,  29th,  30th,  31st;  Eagles  Mere,  10th,  15th, 
18th,  25th,  31st;  Bernice,  9th,  10th,  11th,  15th,  18th,  20th,  25th,  26th  ; 
Wellsboro’,  lltli,  15th,  20th,  21st,  22d,  25th;  Columbus,  3d,  9th,  10th, 
11th,  15th,  19th,  21st,  22d,  25th,  30th,  31st;  Dyberry,  1st,  3d,  4th,  9th, 
10th,  11th,  15th,  16th,  18th,  19th,  20th,  21st,  22d,  25th,  26th,  30th,  31st; 
York,  4th,  10th,  11th,  13th,  15th,  18  h,  22d,  25th. 

Coronce.  —  Reading,  19th;  Rimersburg,  18th;  Lancaster,  24th; 
Eagles  Mere,  18tli,  20th. 
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Solar  Halos. — Wellsboro’,  10th,  151  h,  18th;  Eagles  Mere,  11th, 
18th,  22d,  26th ;  Dyberry,  15th,  18th,  26th,  29th. 

Lunar  Halos. — Reading,  18th;  Ivutztown,  18th  ;  Quakertown,  18th, 
22d  ;  West  Chester,  18th  ;  Clarion,  21st;  Lock  Haven,  18th  ;  Carlisle, 
18th,  24th;  Indiana,  21st ;  Lancaster,  18th,  24th,  25th  ;  Lebanon,  18th, 
26th;  Shainokin,  18th;  Philadelphia,  18th;  Eagles  Mere,  18th; 
Wellsboro’,  18th;  Dyberry,  11th,  26th;  York,  18th. 

The  policy  of  the  Chief  Signal  Officer  with  regard  to  display  stations 
is  very  liberal,  and  where  the  weather  signals  will  prove  of  value  to 
the  public,  dispatches  will  be  sent  to  selected  points  that  are  properly 
equipped  tor  display. 

A  few  sets  of  weather,  temperature,  and  cold  wave  signal  flags  will 
be  furnished  by  the  Pennsylvania  State  Weather  Service  to  those  who 
will  attend  to  their  display.  Application  for  the  establishment  of  the 
stations  and  for  flags  should  be  made  at  once. 

In  order  that  there  may  be  no  unnecessary  delay  in  the  issue  of  the 
Monthly  Weather  Review,  observers  are  requested  to  send  in  their 
reports  as  early  and  as  complete  as  practicable. 


Weather  Signals. 

Displayman. 

U.  S.  Signal  Office,  . 

Wanamaker  &  Brown, . 

Pennsylvania  Railroad  Company,  .  .  .  . 

Continental  Brewing  Company, . 

Samuel  Simpson, . . 

B.  T.  Babbitt, . 

Western  Meat  Company, . 

Neptune  Laundry, . 

Chester  Oil  Company, . .  . 

C.  W.  Burkhart, . 

A.  N.  Lindenmuth,  . 

C.  B.  Whitehead, . 

Captain  George  R.  Guss, . 

Werner  &  Son, . .  .  .  .  . 

C.  E.  Lenhart, . 

Thomas  F.  Sloan, . 

J.  H.  Fulmer, . 

W.  T.  Butz, . 

S.  W.  Morrison,  .  .  .  , . .  .  . 

Captain  A.  Goldsmith, . 

J.  L.  Morrison, . 

William  A.  Engel, . 

William  Schrock, . 

Postmaster, . 

19a  Sec.  Int.  Aff. 


Station. 

Philadelphia. 

U 

u 

u 

a 

u 

a 

u 

Chester. 

Shoemakerville. 

Allentown. 

Bradford. 

West  Chester. 

Emporium.  . 

Latrobe. 

McConnellsburg. 

Muncy. 

New  Castle. 

Oxford. 

Quakertown. 

Sharon. 

Shenandoah. 

Somerset. 

Meadville. 
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Displayman.  .  Station. 

Frank  Ross,  .  .  .  ., . Oil  City. 

Lerch  &  Rice, . Bethlehem. 

John  W.  Aitken, . . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Raynsford, . Montrose. 

E.  P.  Wilbur  &  Co., . South  Bethlehem. 

Agricultural  Experiment  Station, . State  College. 

Signal  Office, . Pittsburgh. 

E.  H.  Baker, . Williamsport. 

New  Era , . Lancaster. 

State  Normal  School, . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Thiel  College, . Greenville. 

D.  G.  Hurley, . Altoona. 

Armstrong  &  Brownell, . Smethport. 

J.  E.  Forsythe, . Butler. 

James  H.  Fones, . Tionesta. 

Wister,  Hacker  &  Savage. . .  Germantown. 

W.  J.  Thompson  &  Co., . Clifton  Heights. 

Steward  M.  Dreher, . Stroudsburg. 

State  Normal  School, . Millersville. 

E.  C.  Wagner, . Girardville. 

Hartford  P.  Brown, . Rochester. 

L.  H.  Grenewald, . York. 

J.  E.  Pague, . Carlisle. 

C.  L.  Peck, . Coudersport. 

H.  D.  Miller, . Drifton. 

Smith  Curtis, . . Beaver. 


Monthly  Summary  of  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weather  Service  for  October,  1888. 
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Pennsylvania  State  Weather  Service,  Monthly  Review  for  November,  1888. 


Hall  op  the  Franklin  Institute, 
Philadelphia,  November  30 ,  1888. 

Temperature. 

The  mean  temperature  for  November  was  42°. 0,  which  is  about  nor¬ 
mal.  The  average  daily  range  was  16°. 9.  The  mean  of  the  daily 
maxima  was  50°. 6,  and  that  of  the  daily  minima  33°. 7. 

The  following  stations  reported  the  highest  average  temperature  for 
the  month  :  Shamokin,  47°. 9  ;  Catawissa,  46°.3 ;  Pottstown,46°.0,  and 
Philadelphia  45°. 8. 

The  lowest  averages  were,  Greenville,  35°. 3 ;  Eagles  Mere,  37°. 0  ; 
Wellsboro’,  37°. 2;  Phillipsburg,  37°. 5,  and  Dyberry,  37°. 6. 

The  highest  temperatures  recorded  during  the  month  were,  Mead- 
ville,  79°  ;  Phillipsburg,  77°  ;  Catawissa,  77°;  Carlisle,  77°,  and  Indi¬ 
ana,  77°.  These  occurred  on  the  1st.  The  lowest  were,  Eagles  Mere, 
4°.0 ;  Wellsboro’,  6°.0 ;  Dyberry,  8°.0 ;  Honesdale,  9°.0 ;  Wvsox, 
10°. 0  ;  Phillipsburg,  10°. 0  ;  Smethport,  10°. 0,  and  Coudersport,  10°. 0. 
These  were  noted  on  the  23d. 

Barometer. 

The  barometer  averaged  about  .08  below  the  mean  for  November, 
with  the  usual  extremes.  Most  of  the  high  pressures  occurred  on  the 
17th,  18th  and  23d.  The  coldest  period  of  the  month  was  during  the 
high  pressure  of  the  23d.  The  lowest  pressures  were  during  the  10th 
and  26th,  and  were  attended  by  heavy  rains.  The  low  of  the  26th 
caused  severe  gales  along  the  coast,  where  considerable  damage  was 
done  to  shipping  and  sea-side  resorts. 

Precipitation. 

An  average  rainfall  of  3.37  inches  was  quite  evenly  distributed 
throughout  the  State.  The  greatest  amount  in  any  one  day  fell  on 
the  15th,  on  which  date  several  stations  had  over  one  inch.  There 
were  ten  days  during  the  month  on  which  general  rains  did  not  occur. 
Several  light  snowfalls  were  reported.  The  largest  total  snowfalls  for 
the  month,  in  inches,  were,  Eagles  Mere,  10.50;  Wellsboro’,  6.55; 
Rimersburg,  4.25  ;  Grampian  Hills,  4.00  ;  Carlisle,  3.00  ;  Uniontown, 
3.25  ;  Huntingdon,  3.35  ;  Scranton,  3.00  ;  New  Bloomfield,  3.00  ;  Gir- 
ardville,  3.00,  and  Dyberry,  3.00.  Very  little  remained  on  the  ground 
at  the  end  of  the  month. 

Wind  and  Weather. 

The  average  direction  of  wind  was  from  the  west.  A  severe  north¬ 
erly  gale  took  place  on  the  26th.  The  month,  as  compared  with  other 
Novembers,  had  no  distinguishing  characteristics. 

Average  Number. — Rainy  days,  11;  clear  days,  9;  fair  days,  7; 
cloudy  days,  14. 

Miscellaneous  Phe'i  omena. 

Thunder  Storm. — Quakertown,  10th;  New  Bloomfield,  10th; 
Wellsboro’,  10th;  Columbus,  10th  ;  Dyberry,  10th. 
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Snow. — Charlesville,  11th,  18th,  19th,  27th,  29th  ;  Reading,  23d, 
24th,  25th;  Hollidaysburg,  18th,  26th  ;  Wysox,  25th;  Emporium,  11th, 
16th,  17th,  18th,  26th,  29th;  State  College,  10th,  11th,  19th,  26th,  28th, 
29th  ;  Phillipsburg,  11th,  16th,  17th,  18th,  28th,  28th,  29th.  30th  ;  West 
Chester,  24th,  25th;  Coatesville,  24th,  25th,  26th;  Rimersburg,  11th, 
16th,  17th,  26th,  28th,  29th,  30th;  Grampian  Hills,  18th,  26th,  28th, 
30th;  Lock  Haven,  18th,  26th;  Catawissa,  17th,  18th,  25th ;  Mead- 
ville,  28th,  29th;  Carlisle,  18th,  25th;  Uniontown,  16th,  26th  ;  Mc- 
Connellsburg,  19th;  Huntingdon,  19th,  26th;  Indiana,  26th,  29th; 
Scranton,  25th ;  Lancaster,  23d,  25th,  26th  ;  New  Castle,  16th,  26th, 
27th;  Greenville,  16th,  17th,  18th,  26th,  27th,  28th,  29th,  30th ;  Beth¬ 
lehem,  23d,  25th ;  New  Bloomfield,  18th ;  Philadelphia,  24th,  25th, 
26th ;  Coudersport,  26th,  30th ;  Eagles  Mere,  11th,  16th,  17th,  18th, 
25th,  29th,  30th;  Wellsboro’,  11th,  16th,  19th,  26th;  Columbus,  16th, 
27th,  28th,  29th,  30th  ;  Dyberry,  19th,  25th  ;  York,  25th. 

Coronas. — Catawissa,  14th  ;  Huntingdon,  17th  ;  Lebanon,  17th,  20th, 
21st;  Eagles  Mere,  12th,  15th,  17th ;  Dyberry,  14th;  York,  17th. 

Solar  Halos. — Charlesville,  2d,  4th,  14th ;  Altoona,  8th  ;  Lebanon, 
14th  ;  Greenville,  4th,  14th  ;  Philadelphia,  14th ;  Eagles  Mere,  14th  ; 
Wellsboro’,  14th  ;  Dyberry,  14th. 

Lunar  Halos. — Charlesville,  17th;  Reading,  14th,  19th  ;  Hollidays¬ 
burg,  14th,  17th;  Quakertown,  14th;  West  Chester,  17th;  Rimers¬ 
burg,  14th  ;  Grampian  Hills,  13th,  17th  ;  Carlisle,  17th,  22d  ;  Indiana, 
14th;  Lancaster,  15th;  New  Castle,  17th;  Lebanon,  14th,  17th; 
Greenville,  14th,  17th  ;  Philadelphia,  14th;  Eagles  Mere,  IMh,  17th; 
Wellsboro’,  14th;  Dyberry,  14th;  York,  14th. 

Polar  Bands. — Coudersport,  8th. 


Weather  Signals. 

Displayman. 

U.  S.  Signal  Office, . 

Wanamaker&  Brown, . 

Pennsylvania  Railroad  Company,  .  .  .  . 

Continental  Brewing  Company, . 

Samuel  Simpson, . 

B.  T.  Babbitt, . 

Western  Meat  Company, . 

Neptune  Laundry, . 

Chester  Oil  Company, . 

C.  W.  Burkhart, . 

A.  N.  Lindenmuth, . 

C.  B.  Whitehead, . , . 

Capt.  George  R.  Guss, . 

Werner  &  Son, . 

C.  E.  Lenhart, . 

Thomas  F.  Sloan, . 

J.  H.  Fulmer,  . 

W.  T.  Butz, . 

S.  W.  Morrison, . 


Station. 

Philadelphia. 

44 

u 

u 

u 

u 

*4 

44 

Chester. 

Shoemakerville. 

Allentown. 

Bradford. 

West  Chester. 

Emporium. 

Latrobe. 

McConnellsburg. 

Muncy. 

New  Castle. 
Oxford. 
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Displayman.  Station. 

Capt.  A.  Goldsmith, . Quakertown. 

J.  L.  Morrison . Sharon. 

William  A.  Engel, . . Shenandoah. 

M  illiam  Shrock, . Somerset. 

Postmaster . Meadville. 

Frank  Ross, . Oil  City. 

Lerch  &  Rice . Bethlehem. 

John  W.  Aitken, . Carbondale. 

Signal  Office, . Erie. 

J.  R.  Ravnsford, . Montrose. 

E.  P.  Wilbur  &  Co.,  . . South  Bethlehem 

Agricultural  Experiment  Station, . State  College. 

Signal  Office, . Pittsburgh. 

E^  H.  Baker, . Williamsport. 

A  ew  Era . . Lancaster. 

State  Normal  School, . Clarion. 

Clarion  Collegiate  Institute, . Rimersburg. 

E.  S.  Chase, . Eagles  Mere. 

Thiel  College, . Greenville. 

D.  G.  Hurley, . Altoona. 

Armstrong  &  Brownell . Smethport. 

J.  E.  Forsythe, . Butler. 

James  H.  Fones, . Tionesta. 

A  ister,  Hacker  &  Savage, . Germantown. 

M  .  J.  Thompson  <fe  Co., . Clit'ton  Heights. 

Steward  M.  Hreher, . Stroudsburg. 

State  Normal  School, . Millersville. 

E  C.  \\  agner,  . . Girardville. 

Hartford  P.  Brown, . Rochester. 

L.  H.  Grenewald, . York. 

J.  E.  Pague, . Carlisle. 

C.  L.  Peck, . Coudersport. 

H.  D.  Miller, . Drifton. 

Smith  Curtis. . Beaver. 

-J.  T'annehill . Confluence. 

S.  C.  Burkholder, . Pollock. 

Robert  M.  Graham, . Catawissa. 

Henry  F.  Bitner, . Millersville. 

A.  J.  Edelman, . Pottstown. 

A.  M.  Wildman, . Laoghorn. 

N.  E.  Graham, . East  Brady. 

B.  F.  Gilmore, . Chambersburg. 

Frank  M.  Morrow, . Altoona 

A.  Simon  s  Sons, . Lock  Haven. 

E.  W.  McArthurs, . Meadville. 

J.  K.  M.  McGovern, . Lock  No.  4. 

A.  M.  Row, . Clearfield. 


Monthly  Summary  of  Reports  by  Voluntary  Observers  of  the  Pennsylvania  State  Weather  Service  for  November ,  1888. 
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THE  LAW  OF  THE  CYCLONES. 


Lorin  Blodget  Explains  when  they  may  be  Anticipated. 

The  public  feeling  will  be  much  relieved  if  it  can  be  made  clear 
how  much  it  is  possible  to  forecast  as  a  warning  against  such  destruc¬ 
tive  storms  as  those  of  January  9.  It  is  indisputable  that  they  are 
terribly  destructive  of  life  and  property  in  the  localities  where  they 
strike  with  the  greatest  violence.  But  it  is  also  certain  that  very  few 
of  them  occur  in  any  one  district  in  a  century,  and  that  so  far  in  the 
history  of  Philadelphia,  more  than  two  centuries  of  time  having 
passed,  no  one  of  definite  or  destructive  character  has  passed  over  the 
site  of  the  built  up  city.  If  one  should  traverse  the  central  portions 
of  the  city,  however,  there  are  no  buildings  yet  erected  which  could 
resist  its  force — they  would  be  crushed  into  ruins  not  less  complete 
than  that  of  the  mill  at  Reading. 

The  first  material  point  is  that  the  destructive  cyclone  is  narrow  and 
local.  It  is  rather  an  incident  of  a  generally  dangerous  condition  than 
anything  else.  In  an  atmosphere  of  such  heat  and  saturation  as  to 
cause  a  fall  of  one  inch  of  the  barometric  column,  this  condition  being 
general  over  a  large  area,  there  is  a  strong  probability  that  tornadoes — 
which  is  the  better  name — will  be  developed  all  along  the  southern 
and  warmer  areas  of  the  general  disturbance.  In  cold  weather  the 
northern  portions  will  be  marked  by  heavy  snowfalls,  and  over  most 


of  the  affected  area  there  will  be  heavy  rain.  Yet  the  southern  and 
warmer  border  will  show  much  clear  sky  and  a  variety  of  changes,  the 
danger  not  being  apparent.  Such  was  especially  the  case  throughout 
Pennsylvania  during  January  9,  yet  there  were  about  twenty  distinct 
local  developments  of  tornado  violence  in  various  districts  quite  re- 
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mote  from  each  other  and  not  in  the  least  connected  other  than  as 
they  were  all  outgrowths  of  the  general  condition  of  heat  and  satura¬ 
tion. 

The  main  point  to  observe  is  that  this  condition  of  dangerous  lia¬ 
bility  is  al  ways  distinctly  marked  by  a  low  barometer.  If  such  a  bar¬ 
ometric  depression  is  shown  at  St.  Louis  on  one  day  it  is  almost  cer¬ 
tain  to  be  at  Cincinnati  the  next  day,  and  from  Pittsburgh  to  Phila¬ 
delphia  the  time  of  movement  is  less  than  one  day  as  a  rule.  This 
eastward  march  of  a  general  disturbance  is  true  of  all  that  come  up 
from  the  gulf  by  way  of  Texas  or  Louisiana,  as  this  of  January  7,  8, 
and  9  did.  On  the  7th  it  was  developing  in  Texas,  not  coming  direct 
from  the  coast  of  the  gulf  as  a  storm,  but  causing  a  fall  of  half  an  inch 
of  the  barometric  column  in  Texas  and  Eastern  Colorado.  On  the  8th 
it  was  developed  on  a  vast  area  of  low  barometer,  indicating  great 
saturation  over  the  whole  Mississippi  valley  from  New  Orleans  to 
the  lakes.  A  great  snowstorm  prevailed  throughout  Northern  Illi¬ 
nois,  Wisconsin  and  the  upper  lakes  generally,  with  heavy  rain  from 
St.  Louis  to  Chicago  and  Cincinnati — all  moving  rapidly  eastward  and 
appearing  at  Pittsburgh  on  the  morning  of  the  9th.  While  the  western 
and  northern  borders  were  violently  swept  by  north-west  winds  and 
snow,  the  eastern  and  southern  borders  were  exceptionally  warm  and 
the  atmospheric  masses  were  heated  as  well  as  saturated.  The  rain 
was  fitful  and  in  heavy  showers,  with  frequent  developments  of  tor¬ 
nado  energy,  always  in  narrow  belts,  having  a  direction  toward  the 
north-east  and  forming  suddenly,, as  well  as  breaking  up  suddenly.  It 
was  not  possible  to  forecast  any  one  of  these  locally;  it  could  only  be 
given  as  a  general  warning  that  they  were  liable  to  occur  at  any  point 
of  the  central  and  southern  areas  of  the  storm. 

The  one  unfailing  sign  of  danger  was  the  low  barometer.  If  at  any 
locality  the  barometer  should  be  seen  to  fall  rapidly  and  to  get  so 
much  as  half  an  inch  below  the  mean,  it  would  then  be  certain  that 
some  part  of  the  belt  so  affected  would  develop  a  storm.  If  the  fall 
should  be  a  full  inch,  a  violent  storm  would  invariably  attend  it  or 
soon  follow  it.  Such  was  the  fact  throughout  Pennsylvania  from  the 
early  morning  at  Pittsburg  and  west  of  the  mountains,  and  on  the 
afternoon  east  of  the  mountains  and  at  Philadelphia. 

The  element  of  danger  should  have  been  noticed  as  a  conspicuous 
probability  at  least  as  early  as  on  the  morning  of  the  8th.  At  that 
time  the  pressure  was  very  low  from  Memphis  to  Chicago,  extending 
rapidly  eastward.  On  the  morning  of  the  9th  the  lowest  depressions 
had  moved  eastward  to  Pittsburgh  on  the  south  and  Detroit  on  the 
north,  with  violent  snowstorms  along  the  lakes  and  on  the  highlands 
south  of  the  lakes  in  Pennsylvania.  Southern  Pennsylvania  was 
warmer  and  the  fine,  clear  weather  of  the  night  changed  to  rain  early 
in  the  morning,  but  warm,  with  open  intervals,  and  little  indication 
of  danger  apart  from  the  rapidly  falling  barometer.  This  was  the 
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true  indication,  however,  and  at  frequent  intervals  throughout  the 
day  the  telegraph  brought  accounts  of  destructive  tornadoes,  first  at 
the  west,  in  Pittsburgh,  and  at  successive  intervals  until  the  destruc¬ 
tive  culmination  at  Reading,  which  was  about  6  o’clock.  Others  at 
Sunbury  and  Williamsport  occurred  at  about  the  same  hour,  while 
others  at  Harrisburg,  Carlisle,  York  and  other  towns  of  the  southern 
part  of  the  State  occurred  a  few  hours  earlier  in  the  afternoon.  One 
at  Camden  followed  in  the  evening,  and  all  along  the  central  southern 
and  eastern  part  of  the  State  the  time  was  filled  up  with  the  sharp 
alternations  of  a  general  tornado  belt.  Almost  every  district  here  and 
eastward  had  some  incident  of  damage,  even  where  complete  torna¬ 
does  were  not  formed. 

The  important  special  lesson  taught  by  this  and  other  like  storms  is 
that  the  tornadoes  themselves  cannot  be  predicted  singly,  but  the  gen¬ 
eral  condition  necessary  to  their  existence  is  well  defined  and  readily 
indicated  for  at  least  eight  or  ten  hours  in  advance. 

The  Signal  Office  at  Washington  in  18S2  published  a  “Report  of  the 
Character  of  Six  Hundred  Tornadoes,”  which  is  an  impressive  record 
of  the  destructive  violence  they  have  actually  caused  to  the  people 
of  the  United  States.  Records  of  their  appearance  have  been  made, 
most  of  these  being  recent — more  than  five  hundred  of  them  since  the 
Signal  Service  was  established  in  1874.  In  several  instances  a  hun¬ 
dred  lives  or  more  were  lost,  fifty  or  more  buildings  were  destroyed, 
and  property  to  the  value  of  $1,000,000  or  more  was  lost.  While  the 
greater  number  of  tornadoes  occurred  in  Kansas  and  other  extreme 
western  States,  there  were  also  many  in  Ohio,  Pennsylvania,  New 
York  and  New  Jersey. 

The  danger  is  so  great  that  it  is  a  public  duty  to  call  atten¬ 
tion  to  the  law  of  their  formation  and  to  the  value  of  baromet¬ 
ric  observations,  which  show  such  danger  to  exist  when  the  ba¬ 
rometer  falls  half  an  inch  or  more,  with  an  attendant  general 
threatening  of  storms.  These  tornadoes  are  distinct  from  the  great 
Atlantic  coast  storms,  which  move  northward  along  the  coast  and  are 
marked  by  the  like  sharp  fall  of  the  barometer,  but,  as  they  do  not 
come  across  the  country  from  the  Mississippi  valley,  the  warning  no¬ 
tices  are  not  so  easily  given.  They  must  be  found  in  disturbances 
first  appearing  at  Hatteras  and  other  exposed  points  of  the  South  At¬ 
lantic  coast.  The  great  storm  of  March  11-14,  1888,  was  the  worst 
ever  known  of  these,  but  there  was  a  severe  one  in  November  and 
another  scarcely  less  severe  January  5,  6  and  7  of  the  present  year- 
In  each  of  these  cases  the  barometer  fell  nearly  an  inch,  but  only  at 
or  near  the  coast,  not  inland  nor  at  the  west. 

The  barometer  is,  in  all  cases,  the  only  safe  guide,  and  the  object 
of  this  paper  is  to  urge  attention  to  its  warnings. 


Lorin  Blodget. 
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VITAL  STATISTICS. 


The  importance  of  this  bureau,  which  was  created  by  the  act  of 
June  3,  1885,  has  not  as  yet  been  well  understood.  It  seems  to  have 
been  the  purpose  of  the  framers  of  the  law  to  collect  information  as  to 
the  entire  number  of  births,  marriages  and  deaths  throughout  the 
Commonwealth,  as  well  as  to  secure  a  full  registration  of  the  physi¬ 
cians.  Under  the  provisions  of  the  act  referred  to  the  clerical  duties 
were  imposed  upon  this  department  and  the  management  of  the 
bureau  upon  the  State  Board  of  Health,  but  this  department  has 
codperated  with  the  Secretary  of  the  Board,  Dr.  Benjamin  Lee,  so  far 
as  possible  in  all  his  efforts  to  accomplish  the  results  contemplated  by 
the  law.  Up  to  this  time  no  effort  has  been  made  to  secure  statistics 
concerning  the  births  and  deaths  that  occur  in  the  Commonwealth. 
The  blank  forms  for  the  registration  of  physicians  were  prepared,  in 
which  information  was  called  for  as  to  the  name  of  the  practitioner, 
date  of  registration,  residence,  sex,  color,  place  of  birth  and  college 
from  which  graduated;  also  the  number  and  character  of  degrees  con¬ 
ferred.  These  blanks  were  sent  to  the  clerks  of  the  courts  of  the  sev¬ 
eral  counties,  with  a  letter  of  instruction  requesting  a  prompt  return 
of  the  blanks  with  the  information  asked  for.  In  a  few  cases  some  at¬ 
tention  was  paid  to  these  requests,  but,  as  a  rule,  they  were  not  re¬ 
sponded  to,  for  the  reason  generally  given  that  no  compensation  was 
allowed  the  clerks  for  the  work  to  be  performed.  When  the  present 
administration  assumed  the  duties  of  the  office  in  May,  1887,  a  few  re¬ 
turns  were  found  to  have  been  made,  but  none  of  Ihem  had  been  re¬ 
corded.  Books  of  record  were  at  once  prepared  and  a  complete  regis¬ 
tration  made  of  these  returns.  During  the  last  year,  through  the 
earnest  efforts  of  Dr.  Benjamin  Lee,  with  such  assistance  as  he  has 
been  able  to  obtain  from  local  medical  societies  and  boards  of  health, 
a  great  addition  has  been  made  to  the  registration.  There  are  now  8,248 
names  registered, which  embraces  all  the  counties  of  the  Commonwealth 
except  Adams,  Bucks,  Cambria,  Carbon,  Clarion,  Fulton,  Greene, 
McKean,  Snyder,  Somerset,  Tioga,  Westmorland  and  Wyoming.  The 
aggregate  population  of  the  counties  thus  far  reporting  is,  according 
to  the  census  of  1880,  3,791,376.  Allowing  the  remaining  counties  the 
same  proportion  of  physicians,  there  would  seem  to  be  at  present 
about  9,318  practicing  physicians  in  the  Commonwealth,  or  an  aver¬ 
age  of  one  physician  to  every  459  inhabitants.  The  following  table 


312  A. 


Annual  Report  op  the 


[No.  5, 


shows  (in  each  county)  the  number  of  persons  to  each  physician,  the 
number  of  male  and  female  physicians,  the  number  practicing  with¬ 
out  diplomas,  the  number  who  are  foreign  born,  and  the  total  number 
registered : 


Number  of  persons  to 

each  physician  in 

eacli  county. 

The  number  of  male 

physicians. 

The  number  of  female 

physicians. 

The  number  practicing 

without  diploma. 

The  number  who  are 

foreign  born. 

The  total  number  reg¬ 

istered. 

Allegheny, . 

677 

481 

44 

100 

135 

525 

Armstrong, . 

554 

85 

1 

5 

5 

86 

Beaver, . 

404 

97 

1 

20 

6 

98 

Bedford, . 

17,464 

2 

2 

2 

Berks, . 

371 

320 

10 

53 

22 

330 

Blair, . 

398 

129 

3 

4 

7 

132 

Bradford,  . 

321 

175 

7 

43 

1 

182 

Butler, . 

530 

98 

1 

14 

2 

99 

Cameron, . 

322 

16 

2 

1 

16 

Centre, . 

499 

76 

76 

Chester,  . 

488 

164 

7 

25 

13 

171 

Clearfield, . 

353 

122 

1 

24 

1 

123 

Columbia,  . 

450 

71 

1 

1 

1 

72 

Crawford, . 

406 

160 

9 

38 

8 

169 

Cumberland, . . 

370 

123 

1 

15 

4 

124 

Dauphin, . 

382 

194 

5 

21 

8 

199 

Delaware, . 

637 

84 

4 

3 

7 

88 

Elk,  . 

1,422 

9 

1 

9 

Erie, . 

410 

107 

15 

39 

16 

182 

Fayette,  . 

467 

125 

1 

24 

6 

126 

Forest, . 

208 

20 

1 

3 

1 

21 

Franklin . 

402 

122 

2 

10 

1 

124 

Huntingdon, . 

506 

67 

7 

2 

67 

Indiana, . 

698 

58 

9 

1 

58 

Jefferson, . 

417 

67 

6 

67 

Juniata,  . 

628 

29 

29 

Lackawanna, . 

384 

219 

13 

36 

8 

232 

Lancaster, . 

425 

320 

8 

39 

1 

328 

Lawrence, . 

362 

90 

2 

11 

4 

92 

Lebanon,  . 

323 

116 

3 

16 

2 

119 

Lehigh, . 

5,497 

12 

1 

12 

Luzerne, . . 

375 

349 

5 

57 

44 

354 

Lycoming, . 

479 

116 

4 

6 

2 

120 

Mercer, . 

390 

143 

1 

16 

9 

144 

Mifflin, . 

343 

56 

1 

2 

2 

57 

Monroe,  . 

448 

44 

1 

7 

4 

45 

Montgomery,  . 

548 

170 

6 

4 

4 

176 

Montour, . 

515 

30 

.  .  .  . 

1 

1 

30 

Northampton,  . 

380 

182 

3 

13 

8 

185 

Northumberland, . 

563 

92 

2 

16 

5 

94 

Perry,  . 

423 

64 

1 

4 

2 

65 

Philadelphia, . 

405 

1,952 

138 

95 

265 

2,090 

Pike, . 

878 

11 

2 

11 

Potter, . 

1,724 

7 

1 

3 

1 

8 

Schuylkill, . 

797 

163 

3 

22 

166 

Sullivan, . 

323 

24 

1 

8 

3 

25 

Sussea  uehanna,  . 

463 

85 

2 

17 

3 

87 

Union, . 

318 

52 

1 

1 

3 

53 

Venango,  . 

580 

77 

13 

1 

77 

Warren,  . 

325 

82 

2 

6 

86 

Washington, . 

401 

138 

27 

6 

138 

Wavne,  . 

515 

63 

2 

12 

6 

65 

York,  . 

410 

212 

2 

23 

5 

214 
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In  the  county  of  Bedford  the  law  requiring  registration  must  have 
been  disregarded,  as  there  are  but  two  physicians  reported  as  regis¬ 
tered  there.  It  would  appear  that  there  are  about  17,464  persons  to 
each  physician,  which,  of  course,  is  a  misrepresentation  of  the  facts. 
This  condition  seems  also  to  exist  in  the  county  of  Lehigh,  where  but 
12  physicians  are  reported,  making  5,497  persons  to  each  one.  Forest 
county  shows  the  largest  number  of  physicians  in  proportion  to  the 
population.  The  returns  fail  to  show  the  place  of  birth  of  many  of 
the  physicians.  Of  the  8,248  reported,  641  are  of  foreign  birth.  The 
following  table  gives  the  number  of  foreign  born,  and  shows  the  num¬ 
ber  of  each  nationality  : 


Germany, . 131 

England, . 153 

Ireland,  . 100 

Canada, .  58 

Scotland, .  32 

Prussia, .  27 

Wales,  .  24 

France,  .  . .  19 

Switzerland, .  14 

Nova  Scotia,  .  7 

Russia, .  7 

Cuba, . 7 

Sweden, .  5 

West  Indies, .  4 

Italy, .  5 

Poland, .  4 

Hungary, .  4 

Nicaragua,  .  3 

India, .  3 

Holland, .  3 

Saxony, .  3 


Austria,  .  5 

South  America, .  2 

Baden,  .  2 

New  Brunswick, .  2 

Bavaria,  .  . .  2 

Mexico, .  1 

Romania, .  1 

Turkey,  .  2 

Island  of  Malta, .  1 

Isle  of  Man,  .  1 

Brazil,  .  1 

Prince  Edward’s  Island, .  1 

Bermuda, .  1 

Australia,  .  1 

Jerusalem, .  1 

Geneva, .  1 

Bohemia, .  1 

Belgium, .  1 

Iceland,  .  1 


641 


It  will  be  seen  from  this  table  that  of  the  641  foreign  born  physi¬ 
cians,  Great  Britain  is  the  birthplace  of  152  and  Germany  of  131. 
The  registration  indicates  that  7,316  are  graduates  of  medical  colleges, 
2,009  being  among  the  alumni  of  Jefferson  Medical  College,  and  1,945 
among  the  alumni  of  the  University  of  Pennsylvania.  The  returns 
further  show  that  there  are  932  physicians  without  diplomas,  who  are 
now  practicing  under  the  provisions  of  the  fifth  section  of  the  act  of 
1881,  which  allowed  those  who  had  been  in  constant  practice  for  ten 
years  to  continue  without  certificates  of  graduation.  The  following 
table  shows  the  number  of  graduates  and  the  names  of  the  institu¬ 
tions  by  which  degrees  were  conferred.  Of  the  8,248  reported,  7,932 
are  males  and  316  females.  It  will  be  observed  that  in  the  counties 
of  Allegheny  and  Erie  about  nine  per  centum  of  the  physicians  are 
females. 

In  arriving  at  the  results  indicated  by  these  figures,  we  have  not 
taken  into  consideration  the  number  of  physicians  who  may  have  died 
or  removed  since  the  first  returns  were  made.  We  have  no  means  of 
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accurately  ascertaining  this  information.  In  addition  to  this  there  are 
a  number  of  physicians  who  are  registered  in  more  than  one  county. 


The  Name  of  Colleges,  and  the  Number  of  Graduates  from  Each  College. 


Jefferson  Medical  College  of  Philadelphia,  . 

University  of  Pennsylvania, . 

Hahnemann  Medical  College  of  Philadelphia, . ,, 

Woman’s  Medical  College  of  Pennsylvania,  Philadelphia, . 

Bellevue  Hospital  Medical  College  of  New  York, . 

Western  Reserve  Medical  College  of  Ohio, . 

College  of  Physicians  and  Surgeons  of  Baltimore,  Md., . 

University  of  Michigan, . 

University  of  New  York, . 

Pennsylvania  Medical  College  (extinct), . 

Cincinnati  Medical  College  (Medical  College  of  Ohio), . 

University  of  Maryland, . 

Homeopathic  Medical  College  of  Philadelphia,  . 

Medico-Chirurgical  College  of  Philadelphia, . 

University  of  New  York  City, . 

Eclectic  Medical  College  of  Philadelphia  (became  fraudulent ;  extinct),  .  .  . 

HomeojJathic  Hospital  College  of  Cleveland,  Ohio,  . 

American  University  of  Pennsylvania,  Philadelphia  (fraudulent;  extinct),  . 

Cleveland  Medical  College  (Western  Reserve), . 

Philadelphia  Medical  College  (extinct), . 

Medical  College  of  Worcester,  Mass,  (extinct),  . .  . 

University  of  Medicine  and  Surgery  of  Philadelphia  (fraudulent;  extinct),  . 

College  of  Physicians  and  Surgeons  of  New  York, . 

Baltimore  Medical  College, . 

Long  Island  College  Hospital, . 

Eclectic  Medical  College  of  New  York  City, . 

University  of  Vermont,  . 

Ohio  Medical  College, . 

University  of  Kentucky, . 

Berkshire  Medical  College  of  Massachusetts  (extinct  1867), . 

College  of  Physicians  and  Surgeons  of  Maryland, . 

Royal  College  of  Physicians  and  Surgeons,  Canada, . 

Homeopathic  Medical  College  of  New  York,  . 

Homeopathic  Medical  College  of  Chicago, . 

Physic  Medical  Institute,  Cincinnati  (extinct  1880), . 

Eclectic  College  of  Medicine  and  Surgery  of  Ohio  (Eclectic  Medical  Institute), 

Dartmouth  Medical  College  of  Vermont, . 

Pulte  Medical  College  of  Cincinnati,  Ohio, . 

Columbia  of  District  of  Columbia, . 

Howard  University  of  District  of  Columbia, . 

Starling  Medical  College  of  Ohio, . 

Albany  Medical  College,  New  York, . . . 

University  of  Buffalo,  New  York, . 

Miama  Medical  College  of  Ohio,  . 

Castleton  Medical  College  of  Vermont  (extinct  1854), . 

Rush  Medical  College,  Illinois, . 

Geneva  Medical  College  (Syracuse  University,  New  York),  . 

American  Medical  College  of  St.  Louis  (Eclectic), . 

Washington  University  of  Baltimtimore  (College  of  Physicians  and  Surgeons), 

Queen’s  University  of  Ireland, . 

University  of  Heidelberg.  Germany, . . 

Royal  College  of  Surgeons  of  England, . 

Medical  Department  University  of  Georgetown,  D.  C., . 

University  of  Nashville, . 

University  of  Giessen,  Germany, . 


2,009 

1,915 

470 

140 

203 

176 

196 

112 

117 

122 

101 

101 

95 

64 

69 

91 

63 

63 

53 

48 
44 
59 
29 

49 
38 
49 
25 
38 
19 

13 
12 
16 

15 
17 

14 

16 
11 
17 
12 
12 
17 
24 
67 
48 
10 
22 
17 

15 
10 
11 

6 

3 
9 

4 
7 
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College  of  Physicians  and  Surgeons  ol  Iowa,  .  7 

College  of  Physicians  and  Surgeons  of  Missouri,  .  5 

University  of  Georgia  (Medical  Department),  . .  7 

Willoughby  University  of  Ohio, .  7 

Boston  University  (fraudulent ;  extinct), .  4 

Hygeo-Theropeutics  College  of  New  Jersey  (extinct), .  S 

University  of  Flu dson, . 8 

United  States  Medical  College,  New  York  (eclectic  ;  illegal ;  extinct),  ....  8 

College  of  Medicine  and  Surgery  of  Baltimore, .  9 

Detroit  Medical  College, .  8 

Medical  College  of  Columbus,  Ohio,  .  6 

National,  D.  C.  (Medical  Department  of  Columbian  University), .  4 

Harvard  Medical  College, .  7 

College  of  Physicians  and  Surgeons  of  Chicago, .  7 

Medical  Department  of  Yale  College,  Connecticut,  .  . .  9 

New  York  Medical  College,  .  7 

Charity  Hospital  Medical  College,  Ohio, .  6 

Bowdoin  Medical  College,  Maine,  .  6 

University  of  Glasgow,  Scotland, .  8 

Royal  College  of  Medicine  of  Edinburgh,  Scotland, .  9 

University  of  Wiirtzburg,  Germany, . 9 

University  of  Berlin, .  7 

University  of  Vienna,  .  7 

University  of  Jena  of  Germany, .  6 

Woman’s  of  Germany, .  7 

Albert  Medical  College  of  Canada, .  4 

University  of  Kcenigsberg,  Germany, .  4 

McGill  University  of  Montreal,  Canada, .  4 

Columbian  of  Michigan, .  4 

Columbia  of  New  York  (College  of  Physicians  and  Surgeons), .  6 

Homeopathic  Medical  School  of  Massachusetts  (Boston  University), .  4 

Metropolitan  of  New  York  (extinct), .  4 

Homeopathic  Medical  College  of  Missouri, .  4 

Franklin  Medical  College, .  3 

Medical  Department  of  Victoria  College,  Canada  (extinct), .  3 

Bolomidico  Generale,  Nicaragua, .  3 

University  of  Keeskenell,  Russia, .  3 

Evausville  Medical  College  of  Indiana  (suspended), .  3 

University  of  Marburg, .  2 

University  of  Amsterdam, .  2 

Hoscomic  Ineular  Longo, .  2 

Germania  Medical  College  ot  Austria, .  2 

State  University  of  Iowa,  .  2 

Chicago  Medical  College, .  2 

University  of  Erlingen,  Germany, .  2 

University  of  Padua,  Italy, . ■  ■  • .  2 

University  of  Coburg,  Canada, .  2 

University  of  Stuttgart,  Germany, .  2 

University  of  Indiana  (fraudulent ;  extinct), .  4 

Bennett  College  of  Eclectic  Medicine  and  Surgery,  Illinois,  .  2 

Virginia  University, .  2 

Syracuse  Eclectic  Medical  College  of  New  York  (extinct), .  2 

New  York  Opthalmic  Hospital, .  2 

College  of  Medicine  and  Surgery  of  Keokuk,  Iowa, .  2 

Julio  Hospital  College, .  2 

Royal  College  of  Physicians  and  Surgeons  of  Ontario,  Canada, .  2 

Fairfield  Medical  College  of  New  York  (extinct  1840), .  1 

Eclectic  Medical  College  of  Atlanta,  Georgia, .  1 

Pacific  Medical  College,  .  1 
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University  of  Tennessee, . 

Eclectic  of  New  Jersey,  . 

University  of  Louisiana, . 

Medical  College  of  South  Carolina, . 

University  of  Giatz,  Austria, . . 

University  of  Breslau,  Prussia, . 

University  of  Munich,  Bavaria,  . 

Acurl  Maximilian, . 

University  of  Basel,  Switzerland,  . . 

Medical  College  of  Virginia, . 

Toledo  Medical  College, . 

New  York  Medical  College  for  Women, . 

Reformed  Medical  College  of  New  York  (Eclectic  ;  extinct), . 

Manchester  Medical  College,  New  Hampshire  (fraudulent ;  extinct), 

Savannah  Medical  College  (extinct  1880), . 

Indiana  Medical  College, . 

Academica  Ludovicenia, . 

University  of  Freyburg,  Switzerland, . 

College  of  Augsburg, . 

University  of  Naples,  ....  . 

University  of  Herford,  Prussia, . 

Institute  of  Midwifery,  .  . . ; . 

Spiritualist, . 


1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

6 

1 


Total> . 7,316 


MARRIAGES. 

The  report  on  Vital  Statistics  for  1887  exhibited  the  registration  of 
10,520  marriages.  Since  the  beginning  of  the  fiscal  year  the  number 
has  been  increased  to  15,222. 

The  blanks  sent  to  the  cleiks  of  the  courts  require  the  following  in¬ 
formation  to  be  given  :  Full  names  of  contracting  parties,  occupation, 
residence,  place  of  birth,  age,  color  and  date  of  marriage.  The  returns 
have  been  so  meager  that  no  information  of  a  very  reliable  character 
can  be  given  regarding  the  number  of  marriages  in  the  State.  How¬ 
ever,  some  deductions  of  considerable  interest  have  been  made  from 
the  returns.  Of  the  30,414  persons  included  in  the  marriages  reported 
above,  the  ages  of  29,452  are  given,  leaving  only  992  whose  ages  are 
not  known. 

The  following  table  shows  the  ages  of  14,726  males  and  a  like 
,  number  ot  lemales.  It  also  shows  the  number  of  males  married  at 
each  age  from  sixteen  years  to  eighty-six  years,  and  the  number  of 
females  at  each  age  from  thirteen  years  to  seventy-one  years: 


TABLE  SHOWING  NUMBER  OF  MALES  MARRIED  AT  THE  AGES  GIVEN, 
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It  is  found  that  the  average  age  of  the  males  at  the  time  of  marriage 
is  27.04  and  of  the  females  23.04.  In  the  report  of  1887  in  which  ap¬ 
pears  the  registration  of  10,520  marriages,  the  average  age  of  the 
males  was  found  to  be  27.06,  and  of  the  female  23.27.  It  may,  there¬ 
fore,  be  stated  with  perfect  certainty  that  the  average  age  of  males 
and  females  at  the  time  of  marriage  is  twenty-seven  and  twenty-three 
respectively.  The  youngest  female  reported  was  thirteen  and  the 
oldest  seventy-one.  There  were  two  males  married  at  sixteen  and 
one  at  eighty-six.  Over  seventy  per  cent,  of  the  males  and  sixty  per 
cent,  of  the  females  reported  were  married  at  ages  ranging  between 
twenty  and  twenty-eight  years.  The  following  table  shows  the  per¬ 
centage  of  marriages  between  the  ages  mentioned  : 


Table  Showing  the  Percentage  of  Marriages  at  the  Respective  Ages  Given 


Males. 

Females. 

Age. 

Per  cent. 

Age. 

Per  cent. 

20  . 

9t^ 

20, . 

8ft 

‘if  . 

2l] . 

13  ft 

ii’  . . . 

9fs<r 

22,..  . 

10ft 

23]  . 

10  ft 

23 . 

7ft 

24  . 

9  T% 

24, . 

25,  . 

4ft 

♦in  . 

6j8ff 

20, . 

3  8rr 

27  . 

5r& 

27^ . 

2_9 

2k'  . 

50i3jj 

28^ . 

gj> 

1 

Total . 

6 

*  Ul(J 

Total . 

60ft 

Of  14,726  males,  493  were  manied  before  arriving  at  the  age  of 
twenty,  and  of  the  same  number  of  females,  4,065  were  married  before 
they  reached  that  age.  437  males  married  after  passing  the  fiftieth 
birthday,  but  only  171  females  married  after  reaching  that  age.  The 
records  show  the  marriage  of  a  female  of  fifty  nine  years  to  a  male  of 
thirty-one,  and  a  male  of  seventy  four  to  afemale  of  twenty-four.  In 
the  latter  marriage  the  male  was  more  than  three  times  the  age  of  the 
female,  and  the  difference  between  their  ages  was  half  a  century. 

The  following  table  exhibits  some  remarkable  disparities  in  ages, 
and  also  shows  the  marriages  between  those  of  immature  years. 

Table  Showing  Marriages  Between  Persons  where  there  is  a  Great  Disparity 
in  Ages,  also  Marriages  between  those  of  Immature  Ages. 


Male  31  years, . married  to  female  59  years. 

11  KQ  II  .  II  “22  “ 

a  4g  u  ii  ii  20  “ 

“59  “  “  “  29  “ 

“69  “  “  “  22  “ 

“69  “  “  “  30  “ 

“18  “  .  “  “  16  “ 

“22  •<  “  “  14  “ 

ii  47  it  .  ii  ii  47  .i 

“22  “  “  “  14  “ 

“54  “  “  “  18  “ 
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Male  17  years, 
“  34  “ 

“  17  “ 

“  26  “ 

“  48  “ 

“  66  “ 

“  32  “ 

“  74  “ 
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married  to  female  16  years. 

“  “  15  “ 

“  “  15  “ 

a  it  44  u 

<i  i<  Y!  u 

“  “  25  “ 

it  it  23  ii 

it  ti  24  “ 


Seventy-nine  per  cent,  of  the  males  married  females  younger  than 
themselves;  thirteen  per  cent,  married  females  older,  and  seven  per 
cent,  married  those  of  the  same  age.  The  following  table  exhibits 
the  record  of  marriages  of  persons  of  the  same  age;  of  males  who 
married  females  younger  than  themselves ;  of  males  who  married 
females  older  than  themselves,  giving  the  number  at  each  period  of 
disparity  from  one  year  to  fifty. 

Number  of  marriages  between  persons  of  same  age,  1,097. 
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Yearly  Difference. 

Number  of  mar¬ 

riages  where  males 
are  older  than  fe¬ 

males. 

Number  of  mar¬ 

riages  where  males 
are  younger  than 

females. 

1 . 

1,516 

730 

2, . 

1,488 

439 

. . 

1,564 

295 

4, . 

1,393 

179 

5, . 

1,276 

112 

6, . 

964 

75 

7 . 

737 

53 

8, . 

549 

26 

9, . 

427 

28 

10, . 

379 

22 

11, . 

265 

8 

12, . 

199 

17 

13, . 

160 

5 

14, . 

124 

8 

15, . 

108 

5 

16, . 

82 

3 

17, . 

77 

3 

18, . 

54 

1 

19, . 

42 

2 

20, . 

39 

0 

21, . 

31 

0 

22, . 

18 

0 

23, . 

26 

0 

24, . 

20 

0 

25, . 

17 

0 

26, . 

10 

0 

27, . 

6 

1 

28, . 

5 

1 

29, . 

10 

0 

30, . 

7 

1 

31, . 

3 

0 

32, . 

5 

0 

33, . 

2 

0 

34, . 

2 

0 

35, . 

1 

0 

36,  .  . . . 

2 

0 

38, . 

1 

0 

39, . 

1 

0 

40, . 

1 

0 

41, . 

1 

0 

45, . • . 

1 

0 

47, . 

1 

0 

50, . 

1 

0 

Total, . 

11,615 

2.014 

13,629 

Total  number  of  marriages  reported  where  ages  of  parties  are  given, 


14,726 


Of  the  15,222  marriages  solemnized  in  t  his  State,  there  were  14,213 
in  which  both  parties  were  residents  of  Pennsylvania;  482  in  which 
the  male  was  a  resident  of  another  State ;  115  in  which  the  female 
was  a  resident  of  another  State  ;  101  in  which  both  parties  were  resi¬ 
dents  of  other  states.  This  last  number  would  no  doubt  exhibit  a 
marked  contrast  to  the  number  of  marriages  of  the  residents  of  other 
states  solemnized  in  the  State  of  New  Jersey,  where  there  is  no 
license  law,  and  where,  according  to  the  best  information  that  can  be 
21  A. — Sec.  Int.  Aff. 


322  A. 


Annual  Report  of  the 


| No.  5, 

obtained,  there  are  upwards  of  6,000  marriages  between  Pennsylvanians 
in  Camden  alone.  Three  males  residing  in  foreign  countries  have 
married  residents  of  Pennsylvania;  but  the  records  do  not  show 
that  any  females  of  Pennsylvania  have  inter-married  with  residents 
of  other  countries.  Ninety  American  born  males  are  reported  as 
having  married  foreign  born  females ;  288  American  born  females  as 
having  married  foreign  born  males;  and  557  marriages  are  reported 
in  which  both  parties  were  foreign  born,  and  6,435  in  which  both 
parties  were  American  born.  A  very  large  percentage  of  the  marriages 
reported  fail  to  give  the  birthplace  of  the  parties.  106  marriages  are 
reported  between  persons  of  color,  and  two  between  colored  men  and 
white  women.  There  were  eightv-three  marriages  in  which  one  of 
the  parties  had  previously  been  divorced.  Of  the  causes  of  divorce 
given,  forty-four  were  for  desertion,  eleven  for  adultery,  four  for  cruel 
treatment,  one  non-support,  and  twenty-three  no  cause  given. 

Work  of  this  Bureau. 

During  the  past  year  the  work  of  the  Bureau  of  Vital  Statistics  has 
engaged  the  almost  constant  attention  of  two  employes  whose  services 
should  have  been  devoted  to  other  work  in  the  department.  At  the 
session  of  the  Legislature  of  1887,  the  Honorable  J.  Simpson  Africa, 
then  Secretary  of  Internal  Affairs,  appeared  before  a  committee  of 
the  House  of  Representatives  and  advised  the  creation  of  another 
clerkship  for  the  department,  which  in  his  judgment  was  made  neces¬ 
sary  on  account  of  the  additional  duties  imposed  upon  the  department  by 
the  creation  of  the  Bureau  of  Vital  Statistics.  On  his  recommen¬ 
dation  a  bill  passed  the  House,  but  was  buried  in  the  deluge  of  legis¬ 
lation  pending  in  the  Senate  at  its  close.  Should  the  Legislature  at 
this  session  determine  to  perfect  the  existing  laws  so  that  a  complete 
record  of  births,  marriages  and  deaths,  with  the  registration  of  physi¬ 
cians  will  be  provided  for,  it  will  require  at  least  three  additional 
clerks  to  execute  the  work  properly.  In  considering  the  advisability 
of  amending  the  present  law,  the  question  of  the  clerical  force  for 
doing  the  work  should  also  receive  the  attention  of  the  Legislature. 
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BUKEAU  OF  ASSESSMENTS. 


The  Bureau  of  Assessments  contains : 

The  records  of  the  State  and  county  rates  and  levies,  as  made  in  the 
several  assessment  districts;  statistics  exhibiting  the  total  assessed 
value  of  both  real  and  personal  property  returned  as  taxable  for  State 
and  county  purposes ;  a  statement  of  the  amount  of  all  property  ex¬ 
empt  from  taxation ;  and  a  record  of  the  number  of  acres  of  cleared 
and  timber  land. 

The  principal  work  of  this  bureau  is  to  procure  from  the  county 
commissioners  the  facts  referred  to  above  ;  to  examine  the  assessment 
returns,  verify  them,  and  compile  and  tabulate  them  for  publication 
in  the  annual  reports. 

The  assessment  returns,  as  compared  with  those  of  1887,  show  an 
increase  of  69,936  in  the  number  of  taxable  inhabitants,  an  increase 
of  1,415,264  in  the  number  of  acres  of  cleared  land,  and  an  increase 
of  1,549,414  acres  in  timber  land.  Of  course,  if  there  is  an  increase 
in  the  cleared  land,  there  would  be  a  proportionate  decrease  in  timber 
land,  if  the  returns  were  complete,  and  the  apparent  increase  in  both 
items,  as  shown  by  the  returns,  is  due  to  the  fact  that  eight  more  coun¬ 
ties  reported  cleared  land  this  year  than  last,  and  six  more  reported 
timber  land.  Hence  the  apparent  increase  of  both  cleared  and  tim¬ 
ber  land  in  the  Commonwealth.  In  the  value  of  real  estate  exempt 
from  taxation  there  is  a  decrease  of  $4,049,765,  and  an  increase  of  $40,- 
094,694  in  the  value  of  all  real  estate  taxable  for  county  purposes 
There  appears  to  be  a  decrease  of  9,354  in  the  number  of  horses,  while 
there  is  an  increase  in  their  value  of  $39,761.  In  the  number  of  neat 
cattle  there  is  a  decrease  of  24,298,  but  an  increase  in  value  of  $168,- 
925.  The  estimated  value  of  salaries,  emoluments  of  office,  etc.,  has 
increased  $3,256,827.  The  increase  in  the  value  of  these  subjects  of 
taxation  is  probably  due  to  the  fact  than  an  effort  has  been  made 
to  assess  them  at  figures  which  are  nearer  their  actual  value  than  those 
heretofore  reported.  The  aggregate  value  of  all  property  taxable  for 
county  purposes  has  increased  $32,036,106,  while  the  amount  of  taxes 
assessed  thereon  has  increased  $491,662  29.  Although  all  of  the  coun¬ 
ties  made  report  in  1887  of  the  amount  of  money  at  interest,  the  pres¬ 
ent  reports  show  an  increase  of  $38,278,098.  This  increase  is  due  to 
the  fact  that  the  provisions  of  the  act  of  1885  have  enabled  the  as¬ 
sessors  to  ascertain  more  fully  the  amount  of  money  at  interest.  The 
estimated  increase  in  the  value  of  stages,  omnibuses,  &c.,  for  1888  is 
$63,000.  In  the  aggregate  value  of  all  property  taxable  for  State  pur¬ 
poses  there  is  an  increase  of  $55,347,945,  making  a  total  increase  in 
the  State  tax  derived  from  this  source  of  $135,912.14.  In  1887  twenty- 
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five  counties  failed  to  report  any  county  debt.  This  year  nineteen 
counties  fail  to  make  such  report.  The  returns  from  the  counties  re¬ 
porting  show  an  indebtedness  of  $66,125,292.66,  being  an  increase  of 
$4,250,940.04,  since  the  close  of  1887.  Nineteen  counties  are  reported 
as  free  from  debt.  The  reports  from  Chester,  Clarion,  Fulton,  J uniata, 
Northampton,  Sullivan,  Wayne,  Wyoming  and  York  show  a  slight 
decrease  in  the  number  of  taxable  inhabitants,  while  Bedford,  Perry, 
Somerset  and  Venango  report  the  same  number  as  last  year.  The 
county  of  Allegheny  shows  an  increase  of  34,301  in  the  number  of 
taxables,  being  almost  one-half  of  the  total  gain  in  the  State.  Four¬ 
teen  counties  fail  to  report  the  number  of  acres  of  cleared  and  timber 
land.  Nineteen  counties  either  have  no  real  estate  exempt  from  tax¬ 
ation,  or  the  assessors  neglected  to  return  it.  Philadelphia  and  Lan¬ 
caster  counties  fail  to  make  any  report  of  the  assessed  value  of  salaries 
and  emoluments  of  office.  Philadelphia  and  Crawford  fail  to  return 
the  number  of  horses,  mules  and  neat  cattle,  although  the  value  of 
the  horses  is  given.  Twelve  counties  fail  to  return  the  assessed  value 
of  stages,  omnibuses,  etc.  While  there  is  a  marked  improvement  as 
to  the  completeness  of  returns  made  in  188S  over  those  of  1887,  yet 
Ihey  are  still  so  incomplete  and  in  many  instances  so  little  of  the  in¬ 
formation  called  for  is  given,  that  the  deductions  to  be  made  are  not 
of  the  value  they  should  be. 

In  the  report  for  1887  attention  of  the  Legislature  was  called  to 
many  of  the  defects  in  the  law,  and  it  was  suggested  that  it  be  amended 
so  that  compensation  could  be  allowed  the  county  officials  for  the 
clerical  work  necessary  to  make  complete  and  comprehensive  state¬ 
ments  as  to  the  subjects  of  taxation  on  which  returns  are  asked;  or 
that  a  law  be  passed  which  would  compel  them  to  make  returns.  The 
Legislature  at  the  coming  session  should  amend  the  law  so  that  returns 
can  be  secured,  showing  the  total  amount  of  taxes  assessed  for  all  pur¬ 
poses,  whether  school,  township,  borough,  city,  State  or  county.  Should 
such  legislation  be  secured,  this  Department  could  compile  and  publish 
a  report  that  would  be  exceedingly  valuable  to  the  public,  and  that 
would  be  a  reliable  source  of  information  for  those  who  have  to  deal 
with  the  question  of  taxation.  No  subject  more  deeply  concerns  the 
people  than  this,  and  without  the  information  suggested,  all  revenue 
laws  are  certain  to  be  unjust  andto  lack  the  constitutional  requirement 
of  uniformity. 
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Comparative  Statement  showing  the  Increase  or  Decrease  in  the  Value  of  Tax¬ 
able  Property  since  1887. 


Number  of  taxable®,  . 

Cleared  land,  . 

Timber  land,  . 

Value  of  all  real  estate, . 

Value  of  exempt  real  estate,  . 

Value  of  real  estate  taxable  for 

county  purposes,  . 

Number  of  horses,  etc., . 

Value  of  horses,  etc . 

Number  of  neat  cattle . 

Value  of  neat  cattle,  . 

Value  of  salaries,  etc.,  . 

Aggregate  value  of  property  tax¬ 
able  for  county  purposes,  . 

Amount  of  county  tax  assessed,  . . . . 

Money  at  interest,  etc., . 

Value  of  stages,  etc.,  . 

Aggregate  value  of  property  tax¬ 
able  for  State  purposes,  . 

Amount  of  State  tax  assessed,  — 
Debt  of  counties,  . . . 


1887. 

1888. 

Increase. 

Decrease. 

1,312,973 

1,382,909 

69,936 

11,627.721 

13,072,985 

1,445,264 

6,262,098 

7,811,512 

1,549,414 

11,036,516,089 

$1,068,323,872 

$31,807,783 

172,261,049 

168,211,284 

4,049,765 

1,800,338,846 

1,840,433,540 

40,094,694 

484,558 

475,204 

9,354 

$30,052,084 

$30,091,845 

$39,761 

640,478 

616,180 

24,298 

$11,920,572 

$12,089,497 

$168,925 

. .  . 

82,381,045 

85,637,872 

3,256,827 

$1,935,863,365 

$1,967,899,471 

$32,036,106 

16,585,522.90 

17,077,185.19 

491,662.29 

392,282,233 

430,560,331 

38,278,098 

498,486 

551,549 

53,063 

375,763,936 

431,111,881 

55,347,945 

1,157,422.23 

1,293,334.37 

135,912.14 

61,874,352.62 

66,125,292.66 

4,250,940.04 

Comparative  Statement  Showing  the  Number  of  Counties  Not  Reporting  the 

Items  given  below. 
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Number  of  taxables,  .  .  . 

Cleared  land, . 

Timber  land, . 

Value  of  all  real  estate, . . 

Value  of  exempt  real  estate, . 

Value  of  real  estate  taxable  for  county  purposes, . 

Number  of  horses,  etc.,  . 

Value  of  horses,  etc., . 

Number  of  neat  cattle, . 

Value  of  neat  cattle, . 

Value  of  salaries,  etc.,  ....  . 

Aggregate  value  of  property  taxable  for  county  purposes,  . 

Amount  of  county  tax  assessed, . ” . 

Money  at  interest,  etc., . 

Value  of  stages,  etc., . 

Aggregate  value  of  property  taxable  for  State  purposes,  .  . 

Amount  of  State  tax  assessed,  . 

Debt  of  counties, . 


£  o 

!*> 

u  G 

0  -r-1 
&  +*  . 
G  Sh  co 

3®  88 
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22 

20 

19 


I 


1 

1 

2 


16 

1 

1 

25 


14 

14 


18 

2 

2 

1 

9 


12 


19 


Where  there  are  no  figures  given  opposite  the  item  all  the  counties  reported  on 
the  subjects  referred  to. 

The  assessment  returns  are  found  in  full  in  Part  II  of  this  report. 
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BUREAU  OF  INDUSTRIAL  STATISTICS. 


The  frequent  conflicts  arising  between  the  employed  and  the  em¬ 
ployer  have  rendered  the  work  of  the  Bureau  of  Industrial  Statistics 
of  much  public  importance,  and  it  will  continue  of  importance  until 
the  combined  wisdom  of  impartial  men  shall  succeed  in  perfecting  a 
plan  for  the  equitable  adjustment  of  the  complicated  questions  that 
are  constantly  arising  in  the  investment  of  capital  and  the  employ¬ 
ment  of  labor. 

The  province  of  the  Bureau  is,  first,  to  make  impartial  examina¬ 
tions  of  the  relations  existing  between  capital  and  labor ;  of  the  edu¬ 
cational,  industrial  and  social  conditions  of  those  engaged  in  manual 
labor,  and  to  enunciate  and  advocate  those  principles  of  political 
economy  which,  if  adopted,  would  tend  to  better  the  condition  of  all 
industrial  classes ;  second,  to  collect,  compile  and  publish  labor  sta¬ 
tistics  gathered  from  the  employed  and  the  employer;  and,  third,  to 
publish  the  mine  inspectors’  reports  from  both  the  anthracite  and 
bituminous  coal  regions,  supplementing  the  same  with  statistics  of 
the  accidents  that  occur  in  mining  operations. 

The  work  of  the  Bureau  is  published  in  a  separate  volume  desig¬ 
nated  as  Part  III  of  the  Department's  reports. 

The  Federal  government  and  many  of  the  State  governments  have 
adopted  the  system  of  collecting  statistics  by  employing  competent 
men  to  visit  manufacturing  centers,  and,  by  observation  and  inter 
course  with  the  employer  and  employed,  secure  reliable  information 
concerning  the  actual  condition  of  the  laboring  classes.  It  is  a  fact 
that  by  this  system  much  more  reliable  and  valuable  information  can 
be  secured  than  by  the  blank  system  now  in  use  in  this  Bureau. 
Could  the  Legislature  provide  for  the  employment  of  a  few  reliable, 
competent  and  active  men  as  collectors  of  statistics,  this  Bureau  would 
be  enabled  to  present  to  the  public  an  annual  report  which  would  not 
only  be  a  credit  to  the  State  generally,  but  would  be  valuable  to  every 
laborer,  and  present  to  the  world  some  knowledge  of  the  wonderful 
industries  of  the  Commonwealth. 
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BUREAU  OF  RAILROADS,  CANALS,  TELE¬ 
GRAPHS  AND  TELEPHONES. 


All  corporations  of  the  Commonwealth  operating  railroad,  canal, 
telegraph  and  telephone  lines  are  required  to  make  annual  detailed 
reports  to  this  Department,  showing  the  capital  subscribed  and  paid 
in,  the  indebtedness,  amount  of  business  done,  rates  of  transportation, 
amount  of  tonnage,  cost  of  operation  and  maintenance,  percentage 
and  amount  of  dividends,  number  of  accidents  (with  extent  of  in¬ 
juries)  to  employes,  passengers  and  others,  and  many  additional  facts 
of  public  interest ;  all  ot  which  are  embraced  in  Part  IV  of  the  an¬ 
nual  report  of  this  Department. 

A  penalty  of  five  thousand  dollars  may  be  imposed  upon  any  cor¬ 
poration  that  fails  to  make  report,  in  pursuance  of  the  law,  of  the 
facts  above  enumerated. 
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ADAMS  COUNTY. 

Tabular  statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  tl  e 
leal  and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth  were  valued,  and  the  amount 
of  taxes  assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  County  of  Adams,  made  pursuant  to 
the  several  acts  of  Assembly  relating  thereto. 
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Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth  were  valued,  and  the  amount  of  taxes 
assessed  thereon  for  State  and  county  purposes  in  the  several  assessment  districts  in  the  county  of  Allegheny,  made  pursuant  to  the 
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Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  andtheamount  oi  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Beaver,  made  pursuant  to  the  several 
acts  of  Assembly  relating  thereto. 
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BERKS  COUNTY. 

Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the 
real  and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  0* 
taxes  assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Berks,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 
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Hamburg-  borough,  North  ward . 

Do.  do.  South  ward . 

Hereford  township . . 

Jefferson  township . 

Kutztown  borough . 

Long-swamp  township . 

Maidencreek  township . 

Maxatawney  township . 

Muhlenburg  township . 

Marion  township . 

Ontelaunee  township . 

Oley  township . 

Penn  township . 

Perry  township . 

Pike  township . 

Richmond  township  . 

Robeson  township . 

Rockland  township . 

Ruscombmanor  township  . 

Spring  township . 

Tulpehocken  township . 

Xulpchocken,  Uuper,  township . 

Tilden  township . 

Topton  borough . 

Union  township . 

Washington  township . 

Windsor  township . 

Womelsdorf  borough . 
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Names  of  Assessment  Districts. 

Albany  township . . . 

Alsace  township . 

Amity  township . . 

Bern  township . 

Bern,  Upper,  township . 

Bernville  borough.. . 

Bethel  township . 

Brecknock  township . 

Birdsboro’  borough . 

Boyortown  borough . 

Cumru  township  . . . 

Caernarvon  township . 

Colebrooltdaie  township . 

Centre  township . . . 

Centroport  borough . 

District  township . 

Douglass  township . 

Earl  township . 

Exeter  township  . 

Fleetwood  borough . 

Greenwich  township . 

Heidelberg  township . 

Heidelberg,  Lower,  township . 

Heidelberg,  North,  township . 

Hamburg  borough,  North  ward . 

Do.  do.  South  ward . 

Hereford  township . 

Jefferson  township . 

Kutztown  borough.  . 

Long'swamp  township . 
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Tabulai'  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the 
real  and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  ot  this  Commonwealth,  were  valued,  and  the 
amount  of  taxes  assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Bradford,  made 
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Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  ot  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Cambria,  made  pursuant  to  the  sev¬ 
eral  acts  of  Assembly  relating  thereto. 
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Sworn  and  subscribed  before  me,  this  20th  day  of  August,  A.  D.  1888.  Attest  :  H., MILLER, 

GEO.  W.ESSER,  MICHAEL  CASSIDY.  J.  S.  HAWK, 

Prothonotary.  Clerk.  D.  J.  0.  DONNELL, 

County  Commissioners. 
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Names  of  Assessment  Districts. 

Bellefonte  borough . 

Centre  Hall  borough . 

Howard  borough . 

Mi  lesburg  boro  ugh . 

Millheirn  borough . 

Philipsburg  borough . 

Unionvilie  borough  . 

Benner  township. . .. . . . . . . 

Boggs  township . 

Burnside  township . 

Curtin  township . 

College  township . 

Ferguson  township . 

Gregg  township . 

Haines  township . 

Harris  township . 

Halt  Moon  township . 

Howard  township . 

Huston  township . 

Liberty  township . 

Marion  township . 

Miles  township . 

Penn  township . 

Patton  township . 
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Snow  Shoe  township . 

Spring-  township . 

Taylor  township . 

Union  township . 

Walker  township . 

Worth  township . 
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Names  of  Assessment  Districts. 

Ashland  township . 

Beaver  township . 

Brady  township . 

Callensburg  borough . 

Clarion  borough . 

Clarion  township . 

Curllsville  borough . 

East  Brady  borough . 

Edenburg-  borough . 

Elk  township . 

Farming-ton  township . 

Highland  township . 

Knox  township . 

Licking  township . 

Limestone  township . 

Madison  township . 

Milicreek  township . 

Monroe  township . 

New  Bethlehem  borough . 

Faint  township .  . 

Perry  township . 

Finey  township . 

Porter  township . 

Red  bank  township . 

lichland  township . ]  402  1  7,370 
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Names  of  Assessment  Districts. 

Ashland  township . 

Beaver  township . 

Brady  township . 

Callensburg'  borough . 

Clarion  borough . 

Clarion  township . 

Curllsville  borough . 

East  Brady  borough . . . 

Edenburg  borough . 

Elk  township . 

Farmington  township . 

Highland  township . . . 

Knox  township . 

Licking  township .  . 

Limestone  township . 
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5  B.  Sec.  Int.  Aff 


Tabular  statement  showing  ti  e  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the 
real  and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth  were  valued,  and  the  amount 
of  taxes  assessed  thereon  for  State  and  county  purposes,  in  the  several  a>  sessraent  districts  in  the  county  of  Clearfield,  made  pursuant  to 
the  several  acts  of  Assembly  relating  thereto. 
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ERIE  COUNTY. 

Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  rea 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  ot  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Erie,  made  pursuant  to  the  several 
acts  of  Assembly  relating  thereto. 
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GUEENJU  COUNTY. 

Tabular  Statement  showing  the  number  of  taxable*,  the  mimbor  of  acres  of  cleared  and  timber  land,  and  the  amount  at  w liich  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  of 
taxes  assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Greene,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 
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Sworn  and  subscribed  before  me  this  26th  day  of  July,  A.  D.  1888.  Attest:  WILLIAM  CLOVIS 

J.  C.  GARARD,  J.  R.  THROCKMORTON,  S.  T.  COURT  WRIGHT 

Prothonolary.  Clerk.  WILLIAM  BLAIR, 

County  Com mUxioners. 


Tabular  statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  ot  this  Commonwealth  were  valued,  and  the  amount  ot  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Huntingdon,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 
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Mapleton  borough . 

Mt.  Union  borough . 

Miller  township . 

Marklesburg  borough . . 

Orbisonia  borough . 

Oneida  township . . . . 

Porter-township . 

Penn  township . 

Kook  Hill  township . 

Shirley  township . 

Shirleysburg  borough . 

Springfield  township . 

Shade  Gap  borough . . 

Saltillo  borough . . . . 

Smithticld  township . 

Tod  township  . 

Tell  township . . . . . 

Three  Springs  boroug  h . 

Union  township . . . 

Walker  township . . 

Warriors’  Mark  township  . 

West  township . 
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Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  theamountol  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  ol  Jefferson,  made  pursuant  to  the  sev¬ 
eral  acts  of  Assembly  relating  thereto. 
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Names  of  Assessment  Districts. 

Beale  township . 

Delaware  township . 

Fayette  township . 

Fermanagh  township . 

Greenwood  township . 

Lack  township . 

Mifflintown  borough . 

Monroe  township . 

Milford  township . 

Patterson  borough . 

Port  Royal  borough . 

Susquehanna  township . 

Spruce  Hill  township . 

Thompsontown  borough . 

Turbett  township . 

Tuscarora  township  . 

Walker  township . 
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Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  of  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Lackawanna,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 
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real  and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  of 
taxes  assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  ot  Lancaster,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 
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Sworn,  affirmed  and  subscribed  before  me,  this  6th  day  of  June,  A.  D.  188R.  Attest  :  JAS.  M.  LONG 

J.  If.  GILLILAND,  M.  C.  ROSE,  ALEX.  WRIGHT, 

Frutltonotary.  Clerk.  SAMUEL  CLARK, 
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Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  wore  valued,  and  the  amount  of 
taxes  assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Lehigh,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 
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Names  of  Assessment  Districts. 

Allentown,  First  ward . 

Do.  Second  ward . . . 

Do.  Third  ward . 

Do.  Fourth  ward . 

Do.  Fifth  ward . . 

Do.  Sixth  ward . 

Do.  Seventh  ward . 

Do!  Eighth  ward . 

Catasauqua  borough,  First  ward . 

Do.  do.  Second  ward . 

West  Bethlehem  borough,  First  ward. . . . 
Do.  do.  Second  ward. .. 

Emaus  borough . 

Macungie  borough . 

Coopersburg  borough . 

Coplay  borough  . 

Slatington  borough . 

Lowhill  township . 

Lynn  township . 

Heidelberg  township . 

Hanover  township . 

Upper  Maoungie  township .  . 

Lower  Macungie  township . 

Upper  Milford  township . 

Milford 
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Lower  Milford  township  . 

Salisbury  townsliip . 

Whitehall  township . 

Whitehall,  North,  townsh 
Whitehall,  South,  townsh 
Weisenburg1  township.... 
Washington  township..,. 
Upper  Saucon  township. . 
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Names  of  Assessment  Districts. 

Ashley  borough . 

Hear  Creek  township . 

Black  Creek  township . 

Buck  township . 

Butler  township . .' . 

Conyngham  township . 

Dallas  borough . . . 

Dallas  township  . 

Denison  township . 

Dorrance  township . 

Dorrsmceton  borough . 

Edwardsville  borough . 

Exeter  borough . 

Exeter  township . 

Fairmount  township . 

Foster  township . 

Franklin  township . 

Freeland  borough . 

Forty  Fort  borough . 

Hanover  township . 

Hazleton  borough . 

Hazle  township . 

li  ugliest  own  borougii . 

11  nntiny ton  township . 

Hemlock  township . 

Holleuback  township . 

Jackson  township . 

Jeddo  borougii . 

Jenkins  township . 

Kingston  borough . 
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Deputy  Prothonotary.  Clerk.  HENRY  EVANS, 

County  Commissioners. 
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McIntyre  township . 

McNett  township . 

Mifflin  township . 

Mill  Creek  township . 

Montou vsvilie  borough . 

Montgomery  borough . 

Moreland  township . 

Muncy  borough . 

Muncy  Creek  township . 

Muncy  township . 

Nippenose  township . 

Old  Lycoming-  township . 

Penn  township . 

Piatt  township . 

Picture  Rocks  borough . 

Pine  township . 

Plunkett’s  Creek  township . 

Porter  township . 

Salladsburg  borough . 

South  Williamsport  borough . 

Shrewsberry  township . 

Susq  u e h a n  11  a  to w nsh  i  p . 

LT pperfairtield  township . 

Washington  township . 

Watson  township . 

Wolf  township . 

Woodward  township . 

Williamsport,  First  ward . 

Do.  Second  ward . 

Do.  Third  ward . 

Do.  Fourth  ward . 

Do.  Fifth  ward . 

Do.  Sixth  ward . .  . . . 

Do.  Seventh  ward . 

Do.  Eighth  ward . 

10  B.  Sec.  Int.  Aff. 
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Names  of  Assessment  Bistricts. 

Annin  township  . 

Bradford  township . 

Bradford  City,  First  ward . 

Bo.  Second  ward . 

Bo.  Third  ward . 

Bo.  Fourth  ward . 

Bo.  Fifth  ward . 

Ceres  township . 

Oorydon  township . 

Buke  Centre  borough . 

Eldred  borough . 

Eldred  township . 

Foster  township . 

Hamlin  township . 

Hamilton  township . 

Kane  borough  . 

Keating  township . 

Kendall  borough .  .... 

Lafayette  township . 

Liberty  township . 

Norwich  township _ -. . 

Otto  township . 

Port  Allegheny  borough . 

Smethport  borough  . 

Sergeant  township . 

Wetmore  township . . . 

*  Same  as  last  year. 
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Names  op  Assessment  Districts. 

Armagh  township . 

Brown  township  . 

Bratton  township . 

Derry  township . 

Decatur  township . 

Granville  township . 

Lewistown  borough . 

Menno  township . . 

MeVeytown  boroug'h . 

N  ewton-H  amilton . 

Oliver  township .  . 

Union . 

Wayne .  . 
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Names  of  Assessment  Districts. 

Borough  of  Stroudsburg . 

Borough  of  East  Stroudsburgh . 

Barrett  township . 

Chestnu  thill  township . 

Coolbaugh  township . 

Eldred  township . 

Hamilton  township . 

Jackson  township . . 

Middle  Smithfield  township  . 

Paradise  township . 

Pocono  township . 

Polk  township . 

Price  township . .. . 

Ross  township . 

Stroud  township . 

Smithfield  township . 

Tobyhanna  township . 

Tunkhannock  township . 

Sworn,  affirmed  and  subscribed  before  me  this  3d  day  of  September,  A.  T).  1888.  Attest  :  JEROME  FRANTZ, 

S.  S.  SHAFFER,  A.  R.  BRITTAIN,  JONAS  SNYDER, 

Deputy  Protlionotary.  Clerk.  JOHN  T.  PALMER, 


Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  of  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Montgomery,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 
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Names  of  Assessment  Districts. 

Anthony  township . 

Cooper  township . . . . . . 

Dan viile,  First  ward . . 

Do.  Second  ward . 

Do.  Third  ward . 

Do.  Fourth  ward . 

Derry  township . 

Liberty  township . 

Limestone  township . 

Mahoning  township . 

Mayberry  township . 

Valley  township . 

Washington vi lie  borough . 

W est  Hemlock  township . . 
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real  and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the 
amount  of  taxes  assessed  thereon  tor  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Northumberland 
made  pursuant  to  the  several  acts  of  Assembly  relating  thereto. 
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Twenty-first  ward . 
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Twenty-fifth  ward . 
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B.  1S5 


Tabular  Statement  showing  the  number  of  taxables,  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  of  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Schuylkill,  made  pursuant  to  the  sev. 
eral  acts  of  Assembly  relating  thereto. 
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UNION  COUNTY. 

Tabular  Statement  showing  the  number  of  taxable*  the  number  of  acres  of  cleared  and  timber  land,  and  the  amount  at  which  all  the  real 
and  personal  property,  and  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  were  valued,  and  the  amount  Of  taxes 
assessed  thereon  for  State  and  county  purposes,  in  the  several  assessment  districts  in  the  county  of  Union,  made  pursuant  to  the  sev- 
era!  acts  ot  Assembly  relating  thereto. 
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Sworn  and  subscribed  before  me  this  28th  day  of  May,  A.  D.  1888.  Attest  :  MICHAEL  SLEAR, 

C.  F.  SHAFFER,  J.  V.  MILLER,  CHARLES  HENDRICKS, 

Pcputy  Clerk.  Clerlt.  ROBERT  BROWN, 

County  Commissioners. 
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Tabular  siutomoni  Hhowlng  <  •><’  number  of  taxables,  the  number  of  acres  of  cleared  mul  timber  land,  and  the  amount  at  which  all  the  real 
ami  peponal  property,  ami  all  matter  and  things  made  taxable  by  the  laws  of  this  Commonwealth,  wore  valued,  and  the  amount  of 
taxes  assessed  thereon  for  State  and  comity  purposes,  in  the  so  vend  assessment  districts  in  the  county  of  Wayne,  made  pursuant  to  the 
several  acts  of  Assembly  relating  thereto. 


[Xo.  5, 


220  B. 


Axxcal  Report  of  the 


Off.  Doc.] 


Secretary  of  Internal 


Affairs. 


C5QONM 
uO  <—  O  00 
o  f-Zio nT 


5  co  «o  <M  i-- 
l  2©  Ol  L~*  00 
1  CO  CO  I  ^ 


OONiCO 
COl-OXO 
CO  02  Of  L—  CO 


O  >0  CO  ©  — ' 
o  — <  ir?  05 
OOtCIOW 


OlOC 
o:to 
—i  o 


COOCOO  — ' 
CO  HiOC5 

oj  — <  m  oo 


'O 

c  . 

5  (» 
+2 
ft*  *4 
©  CD 
£>  ft 

as 


G  ? 

c3  C 

-o  g 
©  ^ 
S-i  © 

©  O 

a  a 

u  2 

43  © 
©  ^ 
fn  o 
4J  C 

o 

c  © 
Cro 

[d  CS 

•3  0 

CO  CO 

o  o 

CO  CO 
CO  CO 
©  © 
CO  CO 
CO  CO 
G3  C3 
©  © 
rSx: 

HH 


B.  221 


WAYNE  COUNTY— Continued. 


222  B. 


Annual  Report  of  the 


[No.  5 


•Ajunoo  jo  jqa<j 


•passes 

-SB  xbj  ajBjg  jo  jnnouin  ajBSaaSSy 


f 


•ojo  ‘sasnqrnmo  ‘sbSbjs  ‘jsa 

-J8JUI  JB  .COUOUI  SuTpiqOUf  lJB[[Op  aqj 
I  no  spun  aaaqj  jb  sasodarid  ajBjg  aoj 
,  apqBXBj  Ajaadoad  jo  an[BA  ajBSaaSJSy 


S  2P3  Ej  S£  °  5:  *  S2 :=  2; ^  30 


C  X  CO  --  1-.  o  ^  ^  co 

fl*3  ChWC-Ot)<c5-»h 
OiCG 


^ooco-^co-^cocot^ 
^  oc  c©  i~  c:  co  O 

r-.<M 


co  c;  n  tj.  o 


•o;a 


‘sqBO'sqoBq  ‘sasnqtumo  ‘saSBjs  jo  arqu^ 


,  ,  "ojo  ‘sqoojs  ‘sajon 

spnoq  ‘sjuamSpnf  ‘saSBSjaom  ,§nr 
-pnpap  ‘jsaaajut  jb  Aauooi  jo  jnnoxriy 


OOMOOONOfflONMOONOWONco^OCOMM 

'■'A  P  2?  j?  **  lCi  CO  O  CO  O  CC  CO  -S*  i -  C2  »Q  —  t-- 
52.2  ^■^Ow-cotocxTco  cTxT  cf  of  co  ccf  ocf  c SAiTic  —  sTi-T  of  o’ 

<»T-.r-t  riH^r-,-,QOW^  r-i  t-  i-iCCJrnMH 


vrepop  aqg 
no  spun  jqSta  jo  ajB.i  aqj  jb  passas 
-sb  xbj  Ajunoo  jo  junoure  ajB.8aaS.3y 


UBpop  aqj  no  spini  jqSta 
'  jo  ajsa  aqj  jb  sasodand  A'jnnoo  aoj  afq 
-BXBJ  Ajaadoad  pB  jo  onpu  ejBSaaSSy 


NO'lCOO'Vi-t'Ori-iClciCOOC.OCSCCOB'J'acOb-O 

lO  — ^  — 1  Si  El  1-  O— 'OCSiON- O  iO  O  3D  l-  *0  'O 

O  i'  c  O  X  N  --  CC  i-*  c  i.:  O  •“  c.  Ol  Oi  i—  o  C~.  r  x  i-  —  [c 
Oi  ®  CO  CO  r^co  wci-  ^  iA  l-  -o  oc  b  -r  Lo 

1—1 1—1  *-»CO  i-Tr-yiarHr-T  i-T©*  r-T  -Tt-Ti-T 


•snoi^Bdnooo  put?  sapBjg  ‘snois 
-sago.Td  ‘ggo.id  go  sgsod  ‘saogjo  ‘oogfo 
I  go  sgnomnioraa  puB  sauB[BS  go  oqiba 


« 

H 

rj, 


m 

fe 

o 

xn 

H 

s 

◄ 


O  to 
CO  »o 

oo 

«o  oi  oioi  ooi  •«*  ^ 


n  3'^  3  L'O  a!  V  “  *  C  c  »a>j  n  o  *"  J 

C-^  5  L-p  ®  4)  a  c  Ed  c-i  S  Sjj 

SIC  O  c  O  =  £  fflfl  £  13  £  nr  C  3  $>£  3  M  £  §S 

wanoooflflqKSMrfOSSopHfc&fcaiMMaa 


QJD 

C  s 


,.§s 


,..  =3 
t-t  *rro 

«  i'  <Z> 


con. 

-  ^ 


~  zh  r  >  C 


a 
a 
a 

5=3 

C3  o 

O  o 

rr  3 

■r  =1 

3  S 


30  5a 


Off.  Doc.]  Secretary  of  Internal  Affairs. 


CDi-Oi 
w  *>»  * 

r—  C-I  — ' 


o  >  ~  o 

ICN'I' 

02  I—  *0 


ooo 

§32 


*«  M  £ 
QJ  ^  C3 
-M  <L>*> 


,o 

o  o 
as  o 
<!  & 
fcs  as 
o  « 

S  a 

^  r/i 


•s 


6 


■r  3 


£►4^ 
•-S  »-a  P5 


g! 

o 


2a 
&» 
_2 
"o 
sr 
►  o 
P3  5 
P5  ? 

^  CL 
#  n  ^ 
20 


S3 

fca 

P- 


a 


B.  223 


Annual  Report  of  the 


221  B. 


[No.  5, 


c3  Z 

g  K 


C 

a 

P 


0  2 

S  = 

—3 

3  a 

£ 

<D  ® 

+3 

h  T3 

a 

t-j  c3 

-4-3 

H3  S 

a 

a  ~ 

a 

a  'C 

0 

a 

pd'  a 

M 

Q3  rH 

C3 

5  2 

© 

0 

©H 

-4-3 

2  1 

®  to 

a 

C3 

®  [g 
£  £ 

tT 

h 

~  0 

03 

"3  >> 

iH  C 

a?  £  « 


o 

a  2  « 
•-3  5  © 

*  £  5 

a  o  - 

.  k  o  .5 

h  g  2  ® 

z  «  .3*  -a 

P  D  -H  +J 

rH  O  05 

O  °  *  S 

^  "S  -4-3 


P 

03 

© 

«-• 

pi 

© 

z 

<3 

© 

03 

© 

as 

-4-3 

a 

02 

03 

p 

Vi 

© 

w 

O 

0 

03 

02 

K 

>H 

© 

© 

C3 

0 

M 

©2 

a 

3 

o3 

3 

Z 

K 

© 

H 

x 

a 

a 

c3 

> 

© 

M 

© 

© 

02 

ffl 

fe 

H3 

o3 

© 

of  a  43 

D  O)  S 

l"o  ao  ’  1—1 


rrt  >-}  W* 
5  -PH  © 

©3  cc 
C3  2  O 


o  s 


o 

fK  A  ® 

©  Vs  © 

£  P  P 


1-3 

a 

s 

O 

© 

bo 

.a 

© 

1  | 

’-4-3 

43 

a 

a 

&JD 

a 

a 

a 

© 

£■„ 

£ 

£ 

a 

3 

0 

OJ 

+3 

© 

03 

.0 

© 

02 

02 

p“ 

w 

0 

a 

0 

© 

-— 

a 

a 

© 

O 

02 

-4-3 

a 

0 

-1—1 

© 

CO 

. 

a 

£5 

© 

© 

_, 

a 

Ph 

02 

03 

a 

a 

rO 

© 

© 

02 

> 

P 

a 

03 

a 

© 

03 

C8 

H 


•s.rea.f  jnoj  jo  o3b 
aqi  jaAo  sijjbo  juon 
jo  anjBA  puu  .ioq  tun  \j 

^  r‘  ^  *2  12T  ^  00  O  c;  -1  'X1  ^  cl  m  A  0 

OS_lO  LCiOCJ^cioWiCOoSwiow 

00C0C0O^^rgHC0C0C0‘; O  O  'S  50  CO ; CO  r-'  ^-T  ri  CO  n'  ®  t-T  * 

No. 

CO  Ol  ^  W  CO  ^  rH  CO  *0  ^4 1*  i©  0®  Nt-iOcIoOHai 

r— (  r— 1 1 

•sjBa.t  jnoj  jo  o.St?  aqj 
J3AO  sainta  pun  sSai 
-ptaS  ‘saaBtn  ‘sasaoij 
jo  an[BA  pne  jaqnin^ 

Of  CO  CO  CO  ..  X  tJi  ic  CC  ■—  t-  0  X  Cl  c  0  O  ~  i—  P"  0 

rata  ^>0  CO  05  r-4_  ®oo  10 0  CO 

~  OiOi-CLG-.COiC-;0(--d co"o'  t-Tof  eo' of  00  eo  of  O  -V 

COiOOiOJOl-^OJOi  O  Oi  CO  OX  rH 

No. 

OiOuOCiiObr— -coiO'otH’co^cci^aocoi-jS^io^^^ 

CCH-iHWCJXCO’S'COOWiOr-U.-.HH'ji^  oS 

tH 

•ajqBXBj  ajBjsa  jboj  jo  on  f  1x4 

I§lIS!3§iilSlfISfIlsi-®a 

■  v  ,  •  ,  r  V  r  r  r  ,  HCO-^l.CClOJC'^lOOt' 

CC  l-  iO  t-  N  in  —  OflOO  t^O*— Tocfr-4  ofr4  t -Z  ’  rfr  ^ 

xi  h-  ox  oi  ^  t--  0  01  a-  — <  0*  ir  —  a;  ^  j-  c=; 

•o  CO  pH  CO  OX  OX  CO  CO  ^5  OiOO  CO  Vo  CO  0^2  0  330*®?/ 

1—1  *■"*  pH  of  p- T|— Tf—T  rH 

•noijBXBj  mo.Tj 
qdraaxa  ajBjsa  jBa.1  jo 

g?°S!2S§JS2  =  9SPoo  oooS  88008 

W,  ,  ,U3rtVCiS.0X3^O^.^Ki^J0  CO  CCi  rr  .-7  CC  CO  CO  CC  £--  O 

—  cooxoxoico  —  c^  a-  N  r;  w'coV  cor  mVof  eo  no  h 

5^  CO  pH  CO  OX  CO  O  OX  t— t  ox  OX  H^OX 

•a^B^sa  [Ba.i^[B  jo  on[BA 

SS^®oOXNHOM'^0»lX)c000HCO^OrHNN 
^  P  ^  -2  cc1  —  '+■  0  0  ox  pi  —  — .  o-inHxciocoocioi 

fS  £2 1 of  eo  of  eo"— r  of  06  0 

—  ia  ^ lH?^2Tf'+"OH'^  —  h  33  ox  r- 1 0  r.  0  r  to 
^_co  pH  eo  0^  ox  -h  eo  eo  eo  ao  eo  ino  eo  o  ph  —  o:  os  o  o 

hi  pH*  t-H  of  pH'r-TrH'  r-T 

•saaov— puBj  jaqniTX 

2  $2  JR  S3  P  S  S? 00  0  P  0  °o  ^  eo  -h  0  co  eo  ph  eo  o  o  • 

^ 3^5 2E i© SS ^ ^coco— hi-© q ^  . 

.■  r  r^Orl>  H  M_l-  —  —  t-  CC  -3  OX  CC  L—  OX  CO  t-  • 

co  01  ph  — .  eo  ^f*o  — "nfox  rjT  — T  eo  o  of  t-fox  of  eo  r4  o  r-fco  ! 

•sajoy— puBf  pajBa^Q 

s°:,5S9”M^os-*S3os^xoH-'t-*o5  : 

CO  CO  £-  03  O  — ;  1-0  -rr  ox  t-  CO  OX  — 1  — 1  00  O  eo  0*  lO  03  0  00  . 

ph  0  os  io^co^iO  co^io^—4 -"V  ic^ox  co-^fi  ox  0 10  os  ^  eo  co  co  co  • 
m  05  ec  if  of  co  go  0  ox  ri-  eo'  co'  co"  of  of  co"  i©  of  co"  h>'  co"  o"  I 

pH  pHr-HCOOX— 'r— 1OX1 — I  H  03  OX  1 — 1  1 — I  OX  ri  .CO  — i 

•saxqBXB^  jo  jaqnin^ 

^-!t--t-eoH-qsi>.ox— ;ooosocsosH4eococoeoox^coos 

OS  H4  —  OS  X)  HO  i-»  OX  -H  H"  CIS  ^0  CO  H4  CO  Hi  cs  —  CO  1"  CO  eff  CO  -o 
t-COOXOXCOH4t-i0^3  CO_cO  .CHt-  01C030— '•OOSOXCO^'® 

Assessment  Districts. 

rnship . 

iip,  U  pper . 

lip.  Lower . 

imp . . 

shiD . 

ship . . . 

ortli,  township . 

outh,  township . . 

3ast,  township . 

nship .  . 

ship . 

wnship . 

t  township . 

iship . 

iship . 

nship . 

wnship . 

■  gh . 

< 

52; 


£  2-  cc  03  ^3  —  j- 

°:£  5  5  2£  * 
>>=SS^2& 
g|22S-5£2.5 

be'" 


?„°  g  ®  ©  ; 


©•--  3-  i. 


c^r'isa^H.|?j'2^,sP 

>■  »-«-»-  c  £>  a  ,«*  ,»»  —  h  c~  hi 
Oooo  oS^SuC^  3^00 
-M’§-0'0’a^  g£  E©  fe  >,£  fe  S  - 
S  =£  &0  SC  03  V  4  cu  S  P  O  ©  ' 

®2.e.S.S!g.-2^^2  5^c 

rt  u  a  ©  4 

c::H0?3 

—  —  —  c"  vr,  r-.  O  : 


,-!  ai  5  3  §  °  ®  '3  £  =  3  5  o  op  ^  o  g|§  ~  § 

iJHfflcqoq:R;*fcEKaB33g£M«® 


S'53^ 

)  —  03 

>  >>  ;=  2 


®  a 
_  ^.5Jra 


loliv: 


Off.  Doc.]  Secretary  of  Internal  Affairs. 


B.  225 


.  O  IC  -J  Wl-  CO  N  r-  o  3  ^  I.-  CO  CO  O  U/  ..H 

'♦NiiJWt'  C0_»0  CM  O  CO  C00i«0C0C0»0Oc0»0 


oacocsr^io©  —  -^coi>*»— cocot-!0»ococcjococ©co 

CM  Oi*— i-^COCO-^t.'-r— ii— iiOi— ir—IOtCOi— iNCO^^N 


OiCOOiCOOCOWiflOOiCOOOinO'niTOO 

Cf’txc.owo  — ?:  X  M  t-  O  C-.d  O  C  C  l  d  N  i-  03 

«o co i-cc <m  t#* o cc_»o -^co co oocsi'-tocot'-t'-© 

r-T  i-^2<f '«*©*'<*©*  *CCO  r-T  r-T C\f CO 


3 


ClOOC'C^OCOOl-nxCu-OIOiOiCOMQd'-, 
CO_l-^Ol  CO  t'- iO  ^3_— 00_f-H  ©  iC  M  i-  f  rf<  o  O  O  05  03 

co  »o  CO  CO  o  ofoo  CO  lO  CO  ^Tco 

■  1  rH  Tt<  (—i  to  i— |  lO  r-H  i— '  tJ<  CO 


§ 


ooooooc 

Ol.tOCCC - 


TPN000-NNC5C50  COf 

Oi  o  CO  C5  05  CO  O  CO  CC  O  I-  o:  o  *o  to  O  CO  CO  ^  o 
Ni.-MCOO»»ClC^OWCOOCC^'OCCl'M'*CO^ 
>o  x*Y-^  —  co  co  co  ©  io'oj  r^'^-Tf-Tio  co'-^'-^-r  co  ofo 
'>^'^COCOCOcOCO«f:^CO(MC04Ct-(MCOc^C^i.'-(McO*0 
H'tT'HCOri  CO  r- 1  r— i  tO 


ol 


^  vj  c 

coco 


3 


CO  —  ©  CO  O  CO  CC  jf  —  COMMi'-caoScCi-iHoOO 
—  —  fH  CO  Ol  M  05  HHp^HHr^fJO 


•  jz 

:  bi) 

ilk 


42 
bo 
3 
.  o 

42  § 
■“D. 


J3 

-  bt 

X.C1  3 
^  bt>2 
a  3  o 
OgS 


™S 

og1 

f  oO 


_e  y  QOTi  .  y  •'?  fi  bts^r  w  5  ^ 

■So  =  an  cA  ="■§!=  o-g  «sj§.S  ;  O  3  a  e  g 

§-°  2  cf^'Sc  g  £  £  §  P>  gljg  ^ 
“^Sohgogf^  |  fijsfa^  fi  2  as2  o 

3  O  3  £  3  •«  0  0  0  0)0)0833^^0 

15  B. — Sec.  Int.  Aff. 


W  E  STMOR  Eli  AND  COUNT  Y— Con  t  i  lined . 


226  B. 


Annual  Report  of  the 


[No.  5, 


•Ajnnoo  jo  jqoQ 


•possos 

-sb  xbj  ojbjs  jo  jnnonre  ojBJgaaSSy 


CO^O-JJfl05H{DCO(MCO»QOOi 
•OCCOOOiW«»OSOMiOl>Ot 

iffH3SHtOOOWr.HNCN->o*4iOMO  — ■  CO  SO  SO  f  ~  so 
SC  O  SO  G:  SO  —  -T  Cl  t—  N  CO  l-  CC  05  ?l  o  W  CO  30  CQ  ti  Cl  ;o 

Ol  — 1  C\l  COnWCO'd'Xir-*'''  runiAfOM  r-r-.  — , 


'OJ^O'-'OiNXiXSN' 


OusScOW 


'Oja  ‘sasnquniio  ‘soSbjs  ‘jsojaj 
-ni  jb  Aaiiom  Jffiiipnjoui  ‘.inqop  oqj 
uo  spun  aa.tqj  jb  sasod.i’nd  ojbjs  joj 
oiqBXBj  Ajjadoid  jo  anjBA  ajBSaaSSy 


■oja  ‘sqBO 

‘snoBq  ‘sesnqratno  ‘saSBjs  jo  au[Bj\ 


•oj8  ‘sipojs  ‘sajon 
‘spnoq  ‘sjuatuSpnC  ‘soSBSjjora  Sui 
-prqoui  ‘jsojojui  jb  Aauotn  jo  jnnoray 


•jB[[op  aqj 

no  snjra  oatj  jo  ojb.i  aqj  jb  passes 
-sb  xbj  A'junoa  jo  junotuB  ojBSajSSy 


COOOiOONNNOOcONCCOaCOOO^O: 

b*'#Q»XCOi.T-i?:xCONCi-“  -41  e->  ro  .r»  r 


MRn°P  UO  snitn  0ATJ  JO 
9JBJ  oqj  jr  sasodjnd  Ajnnoo  joj  0jqR 
-xr^  Ajjodojd  ijr  jo  anjRA  o^RSajgSy 


cc02oc'*t--*coi— uo co c:  o »c  cc  ci  io  —  o  — <  •-<  t-  cs  oi 
oxcoioociicw^mif  mocOHO'i’OX'-i-Ti'cc'MXO 
WM  O  XrHflj-  Ol  -t  ^  SC  Oi  uy  SO  <— i  X  C  ©  C!  C  1-- CO  CO  L-  i- 

oToTo  Ci  ocT©  cZ ' cS v:  cc  ttz  ■*£ cc  cq  its  co 

0}OOiC-rCOr-C2i-.{OGfa''-'rtOC0  05XCQO:OinMlOO 
ic  -^.-iCCOiOiiOCO^COCOl.-  BSCQw  Cd  r-  O'.  O  O 


•snoijRdnooo  piiR  sopRjj  *suois 
-sojojd  ‘qijo.id  jo  sjsod  ‘sootpo  ‘ooqjo 
jo  sjuoumiotao  puR  sour[rs  jo  onjR^ 


M  —  SO  CO  Cl  -**  CO  SO  - 


'^_CM_CCJ-^  CO  TJH_ 

-T-^ccTjo 


s 

£ 


O  fr-A-Si-Ss-E  §>|l®§  O  £-8A5-2fe?T^ 

of—  C  £7$  c  C  ~  3  ~  c  c  c  o  ?  3  g'g  cS  s  a 

~Zzz§co5:~z-‘Z  o*c  o  Scjjg '3  0^-303 


OFi? .  Doc.J 


Secretary  of  Internal  Affairs 


B.  227 


•o;t«oi0t-*co*ffl03«0ocii 


Q  CO  CO  CO  c 

-<  CO  ■’*’  r- (  r 


•t-NN00O-^00OO05N-<M0lC0OCCiCQ 

•  {OMa^X«HO-TjWOX-uCr-(M  01  o 

•C5©OOmNONMiAOiOCOit5«OCOOOO 


■— 1  '*.'1  Z 

c©  *o  cocoooo 
5  co  '«*•«£  cd  os  oi  »o  cT 

NCONrtNiOCOCO 


H  03  O  -V  Cl  rl 
-«*UOCOt~C5CDCOOOCOCO  —  ©■^QO'MCOIOCC'- ICO 
COCOiOL'iCCi.-'C-^OOiCmOO.COXOLO 
^  rH  O -Tji  CO_l- 30  r-l  1— i  (M CO rf  O  CO  X)  r-1  04 

«-4co<of  ol  cd  ofci" 


^©cocot-Ci'oicscpiC'O^cscot'-iocooici© 
ic  co  ci  co  -M  x  c  -<  O  03  w  f  -  n  x;  to  ro  'll  o 
Oi  O  CO  CO  CO_CO_^-_CC  CvZ  30  r^— o  01  © 
oco— Tcofrfr-i-rt.'^o^o-^oiio'c^o'^coc^aoi-r 
qrooocg^’OMcoc'iiocowcoixjr^t-igroo 


nW>J<nOn 


^  !0.>-*  r-^CC  30  o 

O  -T^CO  OiCO  O  05  t^'^’cc'coodco  i>0©  00*04  co  co" 
rH  roCOiQt-ICOr-  CO  T— I  i—l  o  Tt< 


’S'B 


rG 

fco 
o 

fej-  60 

.ago 

?pS 


•  t  W  •  x  w  v 

bc^  ;  o  ;*«  *rf:  EfUa^a  2  g.a 
p  go  .  ci»g  5fi  g  +3  &>  *«  ,q  as 

pg*£-?,zgs8ps^v 


O  XrQ  x  r- x  r  p 

^oho-^bpogo05 


J3 

fco 

PJ= 
g  50 
42  O  2 
_  .  £ 
g^sgp  2 


o>  a>ro-a  boo 

ao  o  p  Ft  g  - 

005  2  ZJrS  2  O  o  P 


£S 


§ 


B  S  §  bo§  o  o-0  a  o  ©  5  9  -3,5  goo^ 
2  SJ  £-°  9.=  £  a>  “  c  m  uO%  £ 

=  «,§•“,£  g  ffl’g  °a  gB5A  3  gB-g  o  to 

1 1 &S-2 1  g|  l!||t  fc  s  S  ES|  a 

o  o  Q)  Fc  r.°f  03  p.£  ®  «  °  ®  <D  O  a3"P  o 


55  ^ 
o  ^ 

cp  -gi 

E:  &  t 

o<*' 

gss, 

6  £  ^ 

02  ai  03 


u- 

gl 

a  w 

p 

o 

h 


£ 

a 

m 

o 

•“3 


«  u 

H 

te 

H 

oo 


ao  bd 

ao  M 
oo  . 

s* 

.  a 
<  o 
7-« 
s  g 

b  a 

go 


o 

cS 

'O 


228  B. 


Annual  Report  op  the 


rt  £  'd 
£  X  " 

~  C3 
QD 

&  ‘V 

+->  c 


u 

o 

> 

<D 


_  o 

3  | 
C  3 

a  -g 

53  5 

®  g 

•—  5 c 


■§§. 

C3  O 


s  'S 


-  73 
c3 


[No.  5, 


•sjBajf  jnoj 
jo  oSb  aqj  jo ao 

9  I  J  4  B  O  1B9U  JO 
anjBA  pan  jaqmti^j 

sssjssssais^sssiiSiiiJil 

Qnn  -as*  cosf  eja  o'orJef  iccoro 

ll 

>o 

Cff 

No. 

S£  2?  "®  ^  co  co  "H  oo  oi  co  ccci 

pos^oco-oa^fio  — biro?mw2-r:o2 
co  os  ©*©«wco®i§  »*£,§$  ^TOCO 

5,041 

•sjbo.C  jnoj  JO  OJgB 
oqj  J9A0  S9[nm 
pns  sSntpiaS 
‘S9JBOT  ‘SOS JO  q  JO 
an[BA  pns  jaqmn^j 

/ 

!!:99lS9l200l(5lflooooooocooiro 
<®  ■ "*  »  cc  o  -  co  » §5  8  9*  ^  3  §  co  S*  c$.^  ®  ^ 

^  to  i-o  r-1 1-  CO  (M  CO  *0  .-.  CO  SO  CO ' '■*  fc^CO  Oi  r-T  r-T  00  ® , 00 

♦95,810 

No. 

22§3^2®22',,*git~g3c3;C“om82£3 

2,997 

W 

a 

& 


?|S'*g&SJSS5S5|8g,SiS5 

.E«o2SEr^&a*ioo2a’o2o3l 

h  u2S  Ca  Ebo  Sfl  T 

»“■  -i_>  5T  J_J  f 


*  Cleared  and  timber  land  not  separated  in  the  assessment. 


WYOMING  COUNTY— Continued 


Off.  Doc.] 


Secretary  of  Internal  Affairs. 


•Ajnnoa  jo  jqoQ 


•passassr  xrj 

ajRjg  jo  jnnovnB  oj-viaa.i3.3Y 


O  »W^Wif3M®00?3b-iOOCOaO»»l'»-HCOCO 
•*t<o>:oc5— <coooio— <o:— 'aoot'-r^-o-*i<co:oo35t>* 

co  O  COriO!OOJiCiCt-iOr-r»r?5»WMiMC5?:o:o 

***  i-<  r-t  r-NH 


■ajo ‘sasnqrauio  ‘saSBjs  ‘jso 
-.vajut  jr  Aauom  Saipnpnv 
‘jRHopaqjuo  sqiuiaajqjju 
sasod.vnd  ajRjg  joj  ajqRXBj 
ijjadojd  jo  an[R.v  ajii3aj33y 


•passas 

-sr  ano(q  ’Oja  ‘sqeo  -83fOBq 
‘sasnqramo  ‘sa^Bjs  jo  arq«A 


•aja  ‘sqoojs 
‘sajon  ‘spuoq  ‘sjuaui3pnC 
'sa3R3j.iovu  fitivpnpai  'jsa 
-aajm  jb  Aauorii  jo  jiinomv 


•jBqop  aqj  nosijtm  uaxas 
jo  ajBJ  aqj  jb  passassB  xbj 
A'junoo  jo  junouiB  ajB“o.i33  y 


0®CC-^--it5N^10l''NOOiCN05'^CCTtWO®i(5 
X)  »«NiOi>0  0;w»C035'tU"<J‘®r-QOOlMH 


•a'Bjjop  aqj  no  snim  uaAas 
jo  ajR.i  aqj  jb  sasodand 
Ajunoo  .toj  ajqBXBj  A'j.va 
-doad  UB  jo  an[B.v  ajRgajSSy 


NH»^CCO-'-iMO-‘<OOOiffNNf - H-^COkO 

»c  C'^oo_rc^-^t'- — « cc^co  i'  v-^co— ,r-<oi'Mcoc'ico 

o  cd" -^zct^~o> r-4  ^Tio  «o tc"  co  rfco’oo'co  ac'ccTco  lo 
W?J-^-o»CO*C:^OWOHOC5ffl-33aOO 
—  1— 10*  <M  •— t  —  rH  rl  H  r— 1  <M  (M  Hr IMrtr- 1 


•snoijBdnooo  pm?  sapBaj 
‘saoissajo.id  ‘jpojd  jo  sjsod 
‘saoiqo  ‘aoqjo  jo  s^nara 
-rqouia  puB  sauB[BS  joarqBA 


Oi.OOOiOOOOOOiOiCOOOiCOi!M.OOOO 
i-I'O'0*Oi0r-OK!-ffiOOOXOC:{'iC  1C  if? 
CO  OMO'^Wr-i&jnOXa;5505  0  0CO-''*J'‘0^ 
7Z.  COC^rH  r-T  CO  i-Tr-TlO  OsT  COOOCO  r-T 


H 

% 

a 

a 

m 

Ui 

a 

m 

xn 

< 

a 

o 

GO 

a 

a 

◄ 


M  3fe 
oo3 

'=-^5E2lss25§p2°ccaa 

3au^oSf>Qg‘aa»®«g«ogfl“2a 

ISglSlssSi-SglllssS 

Ssisalsiiiulissgg  §|| 


B.  229 


Sworn  and  subscribed  before  me,  this  21st  day  of  April,  A.  D.  1888.  Attest  :  J.  W.  STARK, 

E.  N.  STONE,  A.  H.  FREAR,  AARON  DECKER, 

Recorder  of  Deeds.  Clerk.  County  Commissioners. 


230  B. 


Annual  Report  of  thk 


[No.  5, 


0 


0 
> 
0 
03 

-4-5  <T) 

£ 

2 


-C 

0 


c3  ~3 

4-5  £ 


& 

5 

'2 
cs  0 


•J'5 

0  ^ 

5  g 

a  ~ 
0  u 

B  o 


_  CfcH 

-  o 


S  t>» 
C8  -e 


pH 

H 

55 

2 

0 

o 

a 

g 

o 

* 


21 

0 

a 

o 

0 

J2 

o 

/*H 

3 

0 

£3 

-4D 

3 

■4—4 

'O 

o 

.3 

£ 

a 

O 

m 

03 

*£> 

3 

O 

0 

■*2 

o3 

0 

O 

o 

03 

03 

S 

4-5 

«4H 

c 

o 

QQ 

0 

0 

c3 

0 

0 

a 

pC 

-4-4 

03 

«3 

0 

03 

c3 

V-H 

O 

03 

03 

0 

0 

J£ 

3 

c3 

eg 

0 

£ 

X 

> 

j3 

c3 

0 

-m 

03 

0 

0 

0 

c3 

-*-> 

g 

.3 

crT 

0 

03 

&D 

oT 

3 

03 

X 

Ow 

.3 

0 

03 

o 

F^1 

-4-^ 

3 

Oh 

o 

c 

c3 

l-l 

>5 

0 

r> 

0 

4-5 

2 

O 

V 

•a 

a 


c 

3  ^  w 

SC  C  -w  be 

s  «  S  a 


3  5 
0 


£©•52 
*  a  . 

•p  C  q  ^ 

fl  o  °  3 

0  Oh  CD  ^ 

"  "3  2  S 

“  03 


£ 

!S  M 


CO 


s 

a 

ej 

H 


CB 

2  T3  <i 

0  0  r. 

a  Vl  O 

0  03 


CO  ^ 
CO  0 
c3  c3 


•sjbsjC  anoj  jo  bSb 

Oqj  J8AO  8JJJB8  JB8U 
jo  onjBA  paB  aaqmn^ 


-2r5P’'2?22S°?l-':ox^^o^occoc 

r"H  _  04  ^C*  --O  J-  - «  -D  --t*  A  f  —  s  rc  co  C—  —  ^  i'*  —  -  m  rv- 

>-^CO/-^COO  COCC  — Sb-OONO-HuCOriri-Si^S^ 

'£.  y  o  *o ; g  *o  — '  CO  x  so  of  x'  ao  eg  o'  x'  o'  o'  o'  cf  eg'  so'  o 


o 

55 


S99t;c2'Jxlc!®:iQooMsoseoaMHHH'«ioc 

coct.^soeiooraraw'stQ^^omiowoxc*'# 


■SJBa.f  anoj  jo  oSn  oqj 
J3AO  so[turi  pun  sSai 
-p[Oxi  ‘S.MBUI  ‘sasaoq 
jo  arqBA  pnB  aaqnin^i 


0l'-»000f''-0>— '05fc— fc—O-r+'OOOOOiOCOJOi— in 
CO  -  *C  £4^  — ^  — j  y;  tD  y  , —  -o  — -  -— .  l—.  p— n  ^  [T 

ffl»  s^r-^o^c^O  cc^io  t- or_S  S  iS.50  ^  ic  co  B 

‘-o'o  0  t-Ht-H  irs  ©  efedeo  co  co  — <  ofccfx 

iNMHHriCOrHCgHCOWNi—tNro  <M 


o 

£ 


CO  0$  03  »Q  CO  Ol  — lJONl-NC^^'*ON*+if,'-Hi-4»ft"i-j 
Oxci*hHc;ci2  0»o“.oc;bi,*oiCio?Irf'2.fHa) 
CO'Ht4iDCOfc-OiC040'<JiC303^CO-:34'«tf^hCOC003-TH;o£4CO 


•aiqBXBj  8jbjs8  [B8J  jo  anjBA 


lOb-ri'fO-'NNr^MCJN-CSOS.— I 
1  -  *D  CO  1--  — 1  ■ — '  — f“  CO  ©  CO  CO  CO  05  -hJ*  O  t—  05  ^  ^  7j  I-. 

OHttffiNCi^a^SSo  H§cow  S>  ic  12  §  £0 
7^  oj  co  co  10 10  — i  co  10  ir:  or  ic  n  j-T  •/  •/  co'ofioT 
n  uc  o  •+  :c  1-  -h  o  o  ic  ic  c-H  {-  co  o  o  o  *c  o  t  -  o  o5 

*  „  ^  i>*  ^  CO  CO  t'-C5C0-H*cD»0i005l0C0O-H*'C0$005(Mfc2 


•uotjbxbj  raojj 
jdinaxa  ajBjsa  |B8J  jo  orqB^ 


•8JBJS8  IB8J  IIB  JO  8rqB_A. 


'jcooj^cor^—'io^oi^HO- 

O  i2  S  oT  04  o  ^  *0  ®  o  ^  S  TO  CO  ca  Ho  —  ^  CO 


NNfflCOOSNOOf - 't* 

2  -t  O  i-  ~  :c  O*  -re  CO  t—  f— 

1  — 1  —  ^  iO  — '  i'-  CO  03 

'oocTofio'  o' 


• —  NMX-CCOOiC-«ffll.COCOCNN'£OXlMil* 
NiCO  •+‘CCN  — KOCIWCu:  — 1  f  —  CO  C5  CO  CD  CO  O  l-«  C5  CO 
L'-40COCOi'-C5CO-T*4CO»-OiOC5iOCOO-HfCOCOC5(Mt^ 


•S8J0Y— puB[  aaqraix 


^-COCOCOCOCQp-4COaOTt4-^j^.  — '-HiCCCOOCONONiftaD 

C’t  — r-x--^50-co-o-cc£^c£'ib-SJxS 

CO_-^_  30^*0 —^C^o^-^oo^co  CO  c»c_0  O'— l'-HOi-^COC5COOCO 

*-T  o'  oi  co'  co'  cef  --T  ^  ^  oi i-4 16  of  oT c5  ocT  ofr-T  — H  r£ 


*S8 JO  y — pUB [  P8JB813 


CO  O^Ol  OJ  CO  30_C0  05  CO  ID  X-  — <  CO  io  C-  0>  DO-r — 

»>  '«©  ^  ^  oT  cT  »o  h  i>Vo  co  j-T co  of  o  co  cd  co  o  o  aT 


*S8[qBXBj  jo  J8qran^[ 


COCOC5'f«©®'MNONN^-lO!'!fiC10:cOOO'M-4N-4 

o  co  oi  ao  :©  r-H  oi  t'-  < o  ■— i  io  io  co  oi  — '  co  co  ot  »c  co  »o  -+*  co 

COXt-Ot^CO’^t'-^COCOCO-HfiOt.'-i.'-Tti-^COi.'-t-CO-^iD 


m 

B 

o 

# 

H 


M 

<1 

o 

r/1 

&3 

s 

◄ 

£ 


£  -S 

•—  a> 

3  F 

CG  =C 


E  O  ■ 

Ce 

S  ss-s 


03 

cj.h  m 

O  o  c  co-  M 

Os2  in  Sc°  S'sfe  o 

y  ©SgCrSl^-S 

o2^oS  >  = 

^OS'Cq^CGCG-—  ?* 

cS-£  O  o2  C3  cs  c3  c3 


a 

rr> 


a, 

>-  ^  .  .  .  .  ®-3 
^3  •  •  •  -3  g 

c  a  o.  ;  •  :  w  ? 

“S ; -  —  &  c > 

.«  »j  o 's  -  ■?  o  ®  '2 — 2  ^5  a 
m  >2  ^2.°  t,  >  a  a  =  °=-a 

:c»E"acSr^o«2a 
c  g  =  o  g  o  S  ?  1' 
9,^2^=! 


£  c  ^  o  SS' 

alg^l-SSowls 

C-Sasjpgg- 5  2f=:?ia 

2223  §  o 6J22  S 3  o  s  S 


840,274  I  341  |  20,400  |  433  |  7, ’879  I 


11,671  1  -377  I  8,470 


Off.  Doc.]  Secretary  of  Internal  Affairs. 


B. 


«t<v)  _ itooNO- -opcooso.  co.caoo:o05COi-i;ni>o  —  ©oco:Ot-cc05»cao  2  ^ 


1  »f5  •  «D  r-l  Cl  O 
'CO  ri  nn 


juooo^;  —  cocM©i~-«oo5C535ioaoiNCM»o:o:D2M©:o©£2£ri3;-£:Op5CM:j'OCM72! 

So”^?oc:^0'0^^cOintori:^rHcor-4^cococc^^rocoocooi^rH(Mcc?oco^L-;::<C5.QO-o 

CM  -C  u»  ^  if  t  CO  rr  ^ 


CONt 

Offil 

COCCC 


-  © 
f  CM  — 
-  05  Cl 


,0X-JIMC;OO^»flCiSOONONW 
O  ffi  T  —  O  »  «  N  71  b»  1.7  O  ^  -  1C  M 
CC>l?OCOr-'COi-OM»F*>ff'M>OCOW>ff 


uj  . . » — r  — ,  cm  —  t-  ri  x.'  —  ai  —  co  cc  p  ■*•  cc  co  ©  cc  cc  t-; 

-fC00505©»c05Xccco©ifCC3:©j-:£jo;M05  ioco 
t'-  ©  CO  if  05  ri  — i  p-.  CO  AC  CM  Ci 


— <  AO  Cl  if  05  IN  -  I  -  lO  7}  (£3  -t  50  »0)  — < 
ONOiCXXOiCH-OCOl-iCM  T 
.-i  CM  ^fflrHOXOO 


00  AO  1^  CM 

05  if  i-  o 

COCO  00  CO 
«  -  CC  to  *o 
TO  Cl  fc-  CM 


«oocoooox®x®^^oo^iC!C'ffHo»:;wc;oo^Offi.ccoNp^nfl- 

io=+  —  K  -so?  SO-?os?im!;!;a£!CO*a  2!-rO  a-  £=i  -£>£-  sgJirf.S  2 


COt-OS—'XOl  —  t-05-fifC0 
ONl-CCX-l-'CC'tH 
C5  ©  c-»  00  30  05  aO  if  *3  CM 
CO  CM* rH  r-TiOrH  CMt-4 


05  P  >C  CO  35  if £-•  —5  05  O  aO  aO  t—  if  O  if  t—  05  50 
-<  -t*  O  3  >C  ~  ^  M  '"  ■>*  ®  ®  f- I  05  CO  CO  if  © 
05  05  CO  CM  -f  CO  C  t-f- ^AC_if  r-  CM  n  fc-  ri  r— I 
©  at;'  if  if  if  o'  of  if 


05>Cb*Oh*ONXWOOOF- 
iCCO'tOvCOCO'frlr-L^'^CDO 
CM  AO  CM  CM  CO  ©  *0  rH  r-H 


3 


.^COr-iOO— '©‘0C0C0  50— 4Ot'-»OCO— 'CCCOCOXaOCOXCM©^©— ,a0P35CDOC0C0a0©C0C5©0'1©;H4©©C 

SSS»it5!SSgSSSSSl'®®S3SS§SSS3S2g2!l't'S®25:3^teS4=2SS!!SS=S: 


lOOMi’tiCOAOiO'^OO 


■J3  CL 


0* 
o-'B 
•S  § 

•CLg  ^ 

§2il||3& 

£  £  a  .2  o  g  /j-ro^Pr. 

C  CD  -4-'  —  1>  ^  ^  *3  Cl 


_  CO  — 
_Q-C 


^  . 

0C.Q 

3  hn 

g  3_ 

5  2  be  5  g  bo 

■°03p?3 


P  .’p 

•  *-p  b 
p  c3  t-  g 
2  £  ri  £ 

^  GP  £ 

tog*  3 

s-  S3.C  o 


.  bo 

■c  n-C  3 


PP 
fi  Si 
c3  S3 
££ 
£43 

-M  +5) 

s—  3 

bo 


P  •  p  —  w  _ ,  . 

P  '  *  '  2P  L  ‘  _4  o3  L-  P p 

^'b^'g  g  S  III  £  S  a  a 


CD 

O  ,f 


— ■  ri  r-4  — 1  «— •  —  .  °W 

■§)=  2Pa  i  3§£o5 


c  »-*'.=  f  >  gft'siS  in's-2  So?  g'C'O'O 

s-x-c  a  -  Vj:  S'*  ?S  ago  o-2'2  3 

p  L  On'C  C  Q  c  C  ■-'»Q  O  q  ^  o  >fl«  n 


•  -cgo^a^o^p 

c£o2p2o5o 

Po^OdC-r  p.o 


O  o!  £ 
h  c  o  5 


J  n  O 

^^^2  t- 


g?cbt.2.SS3  g^^-°  >  odd 

S.S.S’S  gW|  g  g|  gQO^ 

5  a3.s3®«r  5  o  S  S  22o« 

mcc£^???P>-flPOQWfeSOO£il 


o^7o  _ 

^  r'!D  ©P  u 

egslslleld 

o  ®  >  ©  ft’s  o  o-S2 

2®g-gs‘a'PP&fi 

s2  ^  bD“  2 

p  o)  o  ^  o  a  op 

xsS 


O  O  ^  S  4-^  Q  >.  *■  —  •“  Qj  ^  4-5  -*— 1 

j=-=  2  £  §~  2P  x  >  bt=  ? 

c  Qi^r  oi  £  c  c—  — i  o»  ^  ^  P 

^  >  gr®pc<c/jc-'^fc4a3aiR^cH 


23^2 

^||1 

C  O  r-  ^  '- 

x  >  L 

2  2o=  x 
SO-gS.ta . 

Lv/i^OOOOOCCOOO 

g  eS'gj^OnPPOflQOP 
S-aarg 


YORK  COUNTY-Continued. 


232  B. 


Annual  Keport  of  the 


\£junoo  jo  jqag; 


•pOSSOSSB  XBJ 

OPUS  JO  junoniB  ajBSaaSSy 


•oja  ‘sasnqinmo  ‘sbSbjs 
‘jsaaajnr  jb  Xauoni  Srnpnp 
-ut  ‘JBjiop  aqj  uo  spim  aaaqj 
jb  sasodand  ajBjg  aoj  ajqBXBj 
j£jaadoad  jo  an[BA  ajBSaaSSy 


| No.  5, 


-.«.®e»^N3§SSS3S.§S»3^®eJ9eJ5!SS^i3iIi 


O  »  §.§  S3  6  S  g  gffe  g  5  J5 »  g  g  & 

§  -  S  - 1 S  -  -  S  §  g  g  |  g  g  g  g  |  s  g  g  s  |  gg  $' 


•oja  ‘sqeo  ‘sqoBq 
‘sasnqinmo  ‘saSBjs  jo  an[B^ 


•oja 

•sqoojs  ‘sajou  ‘spuoq  ‘sjuarn 
■■SpaC  ‘saSBSjaom  Sniprqoni 
‘jsaaajui  jb  ianora  jojunotny 


MBqop  aqj 

no  Sfttra  jjBq-auo  pus  aaaqj  . 
i  J°  o)Ba  aqj  jb  passassB  xbj 
!  A'junoo  jo  jnnouiB  ajBSaaSSy 


•ABqop  aqj  no  spun  jjBq-ano 
pnB  aaaqj  jo  ajBa  aqj  jb  sasod 
;  -and  ,f  junoo  aoj  ajqnxBj  jfjaa 
-doad  j[B  jo  arqBA  ajnSaaSSy 


■snoijBdnooo  pnB 
sapBaj  ‘snoissajoad  ‘jpoad  jo 
I  sjsod  ‘saoqjo  ‘aoqjo  jo  sjnam 
-nioma  pun  saunas  jo  aniBA 


H 

fc 

W 


O 

m 

W 

5 
< 

6 


— ‘ 1  O  1-0  05  CO  CO  CO  3:  -i*  CQ  co 
"’I't'-lfl-lC'.HriHOM 


H  ©I  30  CJ  00  c*.  o  o  CO  §i  S-S  S  3  ©5 


32||gSgg3ij2fc:3SSgg2SggSggS2S^0=>St'‘;5«« 

t^.so  ©  3  —  3  J  3  -S  5  ?8  ,'q 


<2.  ©f  CsT ©f  t*T  r-T  C\f  CO  r 


r-  '  r  *-  r-  r  r  r  r-  -  — ’  ”  T  ,■(  1—  i; J 

H  N  lO  «  N  CO  CO  r,  „  W  ®f 03  oo'ef®frt 


®  f,  is  3  3  r,  '£  ~  s  3 

3  »  3  gSS  g  Scs  g  8  S  S  3  d g » s'  £j«  =  «  -  a  r:xcd 

eooot-MS^t.o^.^^fflwoaawusSgiSeoSgfggg-fegg^ 

H  ""  H  M  rt  H  N' 


|lil|iill|§ll!lilll!ll!!lS!lii2 

sssaasssas^-wss^^^sssllll-s' 


O.J3 
•-  co 

Si 

£  * 


o  a 


•  c.S- 

: 

•  O  2 


;  c- 


a  £ 


2  q*  - 

S  O  “2  >  ?  =!  £ 

s^llsi! 

*■  a>  -  ? 

-  Sts  s  ;  S® 

o3-a  o  c  o  a  s 


=•  -br*  ■■=  s.V  5  2 
£  Q,  S  £3  c~-z  ~  & 

r-ro«>nOOc 

o22o 

■2-sf  s|§“tJ 

-  T!-  2  o  ®  0  a)  a 

•llgsl&llls 


-S*  ^  O 

-  7,5  ^-P  « 


a > 

ao  ^  ^  •  _r- 

>  O  ^  3  >  ~ 


i.9*  :5 


^5  a23-: 


.  .xi 

Q..O-S 


fe  ®  2  § 


o  S  a°  5 


_  oSIn 

a  5  ^  o  - ° 

SS^nt'® 
-US  co 

O  CJD  ^  „  -- 

fl  c  5 
Jioyo:- 


a  k  o  o  -m  ^  .a 
co  o  r--^  n  c  r  0 
-  O  0-° 
^  G  07;  c 
&0  &U« 


~-g5W==§ 

Slts.=^hs 

§  S3  3333^ 

Pi  ^32  «}<»???£ 


1,107 


Off.  Doc.]  Secretary  of  Internal  Affairs.  B.  2  33 


coot—  oocoio-rjicii— iC.oot-o^^wi>^THai'a 
07  i-t  rH  Wr-H00035  05l-C0f-0 


oo  oo 
0  0  0  0 
O  T*  — I  Ot 


00  O  10  N  13  O  N  il?  ffl  00  CO  W  C  iff  ifllO  X  2  '3  M  t-  M  ifl  N  M  i-  M  3:  — /  COC5-JCOO'130t— 

CO  i-  O  t-  O  -H  07  O  OC  t-  t—  Nl-crosroC^O:0l'C5OCO'>l'0:KNNiONCMl'-  O  t— 

<V*i  ■*+<  eft  ft*  «  rft  ,-u  eft  ft“>  - J  J—  _j  ft'  i- *l  ^  i***  rr>  /*T>  _i  ^  rfl  r—  ^  *s^  II41A  — \  _ u  .  ^  |  A  _u 

COlOiC 

’of^coco'coeioSr-I’oJ 


cc-*t-oo7  —  co-^o-^o 

CC  1 7  X  <  -  -r  C  w  C  — 1  _>  -iVT ' <  — r  -_- 

■**  ©  1.0  CO  CCiOCNnnNTii^  0^0  00  CO 

iococo"  r-TocT 


-07  0— 'XC5- '  00  07  CO  t—  — <07 
_  -  _  _  .  J:coo707iao7c:cot-oi— i— —i 

-'T’W.  —  —  OOI—  »0  00005— '^OECOCtOCOOiOO-HifSCOiOCO-^OSOO 

iC-OMOX  jl-O^OCCCC: - CMCOdO^CO-XONHN^ 

* - -  - - ~1  07  CO  uO  T  07  07  07  CO  CO  t-  07  l  -  »0  -3<  O  07  CC  O  i-O  — 1 07  O 


'O  £3 

feTJ 

si 

O 


^  X) 


bc.c 
3  be 

2  o-e'Sf&a 
°  g  =?5  O  Sf 


«  s 
£js 
-O-g 

.&  5 

£  o 


t..& 

a>,2  _  _ 

Saf : =i£^agg|go 


A 

be 


SarS&cg  &Cja 


'g'H 

B  ? 


5  o 

^cc 


i’o’S 


Sc-£c° 


■§ri-£ggsg-  w 

^P'C-CtOXPrloP-., 

JSJS-«SoSj3g  . 

a)  z  *,  n ,  .^jSa3->o 


_  £72  -i£  c,— . 

w  c  t;  —  +o  j»  •>  -£  :►  -  err  ^ ^ 

£■-  3  C3  O”  C  §  $  2^0  « 


.  .S?2§2£ seifs'* 

£5^5  S-S  g  2^ 

O^^i.0  -3  C  P 

,0  £cd  o'©  S  ^  2 

gjfllll§i' 

0  C  0,5  DOZOr 

bhITlSgZKKM 


,'E-a 

f-gfcfP  ll  i’E’g  £  C  s  3 
2  E  2 1  S’o  ^  ^“-=  '  Z 

Occ£-=’a'^-^=w  —  ■a 

,£} 


e  s  c  c  *■  ►* *->js  _ 

flSo-SoisSSjfl^-S 

a  ».s  cs  «  >  5®.S  S 

^P2_2fca,Hfef=<ccaiHZH 

SEc?^ 

°20" 


c  o 
CO 


a 


io  *  ®c . 

■i-i;t;0OOOOCOOOO 

;fS^QOOOOOOOO 


Affirmed  and  subscribed  before  me,  this  12th  day  of  June,  A.  T).  1888,  Attest  :  W.  H.  McCREARY, 

E.  S.  SMITH,  C.  B.  DEHMAN,  WM.  BARTON. 

Pruthonotary.  Clerk.  ROBT.  J.  BELT, 

County  Commissioners. 


COMPARATIV  E  STATEMENT  compiled  from  the  annual  reports  made  by  the  County  Commissioners  to  the  Secretary  of  Internal  Affairs 

of  the  Commonwealth  of  Pennsylvania,  for  the  years  A.  D.  1887  and  1888. 


234  B. 


Annual  Report  of  the 


[No.  5, 


•cioijbxbj  raojj 

jdmaxa  ajBjsa  ]Baj  jo  aiqBA. 


O  — I  to 
ONC: 
40  OS  -* 


•  »o  o 

X  ■** 
’  40  «0 


»£2  •=  t-  .  co  o 

t-  .fO—' 


O-^nOtOi'TO 
ONO:CCCti 
co  CS_3-  O  iO  iO 

oTcd'x'— -X  of 
’t:tNocco 
O  L-  X  X  — 
<*>-T 


•a;Bjsa  iBaa  qB  jo  arqBA 


C5  X  O 

eSSS 

io  x  t~T 
co  os  — < 
O3_cox 
r-Tco'co 

—  -* 

<*>03 


•  X  X 
■  i-  >o 
cs  x 


-^>o>ooxx  .  -* 
•ooors  t-*o  •  o 
wo-ccq  •  x_ 
ofo-HXi'frT  IccT 

OtiCOS'tO  .  1- 
03  X  CO  CO  1—  X  .  -«* 

-irTioVi-'r-T  ;  o' 


•  t-C  O  7?  O  l.o  — 

•  -*  X  O  X  *  -  cc 

•  co  o  x  lc  —  m  ■ 


'O  -*0  OO 
1  »-0  Cl  O  O  X 

>  —  x  • 


I  o  r-fco  sfcTcT^H  x*'-* ofid 
.  CS  -rh  O  X  X  — <  x  x  cs  x  ® 
.I'COOn^^HXOriMo 


O  •  iO  O  X  iO  O  >0  — '©-*00  TO 
O  .m^XCOTTMOiOToS^ 

co  •  co  co -^05 1- o  O  -<*  i-  x  os  x 
cd"  .’cT— of-HT-H  — ft^ofof  of'-cT 

^  .  ’f  C  I.C  —  O  If!  Ct  —  X  w.  -t  O 
.  fc-  X_»0  lOO^OXCl-'NCO 
:  rH  rH  Oi  of  rH 


MOC! 


'-S’-XNH'wON^OaO-' 
’  CO  N  Cl  iC  C:  c:  — 1  CO  rc 't  >c 

WHO  •  io  <SCN  05  40  Os  03  40  —  o:  co  ».o  t- 
XIhCS  I  X^  05  X*"  o'  —  pA  iff  lO  T*  of  of-T— T 
HXW  .OXON51MO-iWO^W-ffl 
cs  h  x  . o  1-/0  ic  r  o  a n x  c  o n c:  o 
x“o 


C5-* 
CO  iO 
i- os 
c fco? 
CONC 
CS  X  j 


cs©- 

1C  »o  * 

co  o  c 


5  CO  CO 
DXOO 
3  CO  C^f 
S  CQMSjfu 
C  CS  1(0  c 

hiOWt 


iC-#hOOh^xN 

CtOHC-.HC.C5-|. 

csicohxo:>-in 


XiO  WOOCOXt’C 


•sajoy— puB[  jaqrarx 


C5_— 

CO—*’ 

x»o 


cs  »o  •  co  x  x 
-*  CS  •  03  03  o 
co  co  •  t-.©  x 
©"  x*  iocoV 


OS  IO  •  os  x  x 
H-  05  •  CO  t—  o 

COX  -03  CSX 

ox"  rofod-*" 
—  X  .  — '  03 
X  .  03  -H 


NMXC3NNN 
40  X  — <  —  X  X  o 
i.-  X-^ICO  tO  X 


O  03  03  X  X 
40  »0  X  X  05 
CO  OX  OSH 


f - "03  CO  X 

X  -*  OS  x  05 
t-  03  X  CS  H 


•sajoy— pnB[  pajBaio 


03  X  — < 
X  X  cs 
03X03 


«0  »0  O  03  O  •  t- 
r— t  O  ■  «IO  1  —  H  •  CO 
COOS  -OX-*  CO 

Ix^cdt^f  .  CJO 
i.O  —  X  X  40  .03 
CO  H  .  X  X  .  I— t 


X  CS  ^>  ©  OS  03  - 
ONffil-OOC 
HOOOHtOCi 


x  i.o  —  an 
X  OS  X  X  o 

H®_^XfH 

x  t-Tcd  x  oT 
©  i-  X  X  X 
—  XX  03 


03  X 
XX 
03  X 


iO  IO  .  t-  t—  ©  •  1— 

'  O  •  X  —  H  -X 
XX  -SJWH  •  o 
1  —  t—  .  Hi-«N  .  — < 
4.0  —  .  X  X  40)  .  H 
X  H  .  r*xx  . 


3^  CS  X  -H  X - 1 

t-  1.0>  •  X 

t-  X  X©  X  X 

Jo'hCO%''  I  X- 

03  O  X  40  t-  .  0  3 
X  H  03  O  .  ^ 


X  X  —1  OS  X 
03  X  X  X  O 

L—  X  T*  x  -H 
^of  oVcf 
o  x  x  x  x 
r-txx  03 


•saiqBXB;  jo  aaqmn^ 


X  x  05  -«*  X  X  X  CS  4.0  rH  o  X  O  OS  — ‘  OS  .O  03  40  X  OS  O'*  CO  03  X  x 

Ot'-t,'fX-NT)UCl'OwGCOXT|tHi'aiCO!iCOH'MO  iO  >0 
i  --  C-  X  03X-H ®N'J,Xl-OWG'fHXNffl033®W-tCO 

cTxT 03*’-^0  icf  X^CS  1  dx  I— T OS  of'-*' x"-^ X*- of  O  —  x" •^d'-JOr-TnO 
HOHHnCOHf-inHn  i— I  03  —  03  r-H  03  '  03  rH  rH 


H 

£ 

o 

o 


;is 


*  *  •'O  •  •  • 

:  :  :  a  :  :  : 

•  0303=5  -  0  ’ 

■ - I  u  fl  f-  ! 


:  :  ^  .  :;c  •  ‘  *.  :  2  :  .2  rp  —  -  ^  :  :  :  :  h 
IpP  •  -  a  •  i.So,,  -  0  -5 

S'S)§§;-2^I:S^l|lsII-2|S!iS^P.|  ; 

1=1  g-g  553  2  5  |  s  £  2II5I  g  5  isiS-s  SS  g 

<5<5^an=mn?;nuc;oLoos;s;ouQflQsiiifi<PsPs 


17,616,281  I  17,683,348  I  658,850  I  658^50 


3,133  |  2,906  |  94,856  ,  93,876  |  114.730  |  114,732  |  873,255 


Off.  Doc.] 


Secretary  of  Internal  Affairs. 


B.  235 


283 

iO  iO  X 
iO  70  X 
—  X  O 
Nna 


lOiO'^OiO 

i-coNoa 

CM  CD  CO  COX 

x"x  -*#c£  of 

COMNC3^ 

®OH?JO 


— <  iO  u 

o  co  c 
CM  XO 
id  X*~  il 
coci  c 

®Or 


:  CM  CO 

I  l-  l— 

1^0 


iOOO»CO^l"OJ5  •  ooio  — J 
0  0  53'^®'^— <  ID  CM  •  i  -  X  Cl  CO 
®C'l®COC7»CCOHL'?  •  CM  X  CJ  30 
COCO  of  CO  COCO  -h"—  t-  I  CO  >  d  of  01 
(MWCOO'CO^-^O  .01  lOXCO 

X  'M*  X  X  CO  L-  t-h  X  .  CM  c® 


C5  1 0 
O  X 
O  X 


°o 

.c  pa 

CI  N 


•  to  CO 
Of  CO 
^*drv 
fed  x  i 

-  ito  1(0  II 

:>i— coe 


- 1  t- »o 


•  OOlOO 

•  1 —  o  •-> 

•  CM  —  X 


- .  CO  OO  1(0  CD 

h  CO  X  .  Cl^f-l- 

HO  .  (MO 


—<KOi(OCOO 
CCOL-  O  *0 
C001-.C1- 
OS  COCO  -d 
(-  co  x  cm  x 
X  X  CM  CM  — 1 


cc  co  o  o  o 

X  O  ^  77  10 
©  X  ©  X  t- 

of  cdcd  -  jf 

r  n  O  3 

O  lO  Ol  CM  H 


oS 


L- CO  >D  CO 
CO  l-  CD  CO 

Oa  -^COO 
r-'o'ldw- r 

01  CO  *0  >0  -H 
t-h  10 10  oa 
CO  00  CM  cm  of 


N»®H»-4NiCOiO--® 
-*  X  CD  l-  I-  *—  01  CM  —  t- 
XiDX'rt,©T^XiOt—  CO  GO  1-H 
— “ccTco  «o  CO  oTof  CO  of  (M  01  X 

CO  ■*+•  X  o»  CO  CM  X  -H  X  CO  X  — < 

inooDOwcON^^x  ca_i.o_ 

ad  ©  t-f  x"cf  cd  of  x  of  ©  cd- tjT 

CM  01 1 — I  CM  X  ^ 


ca^t<o'>cO35K0'-Hi£0^cDr^i(boai(0f--co 

©-t«©XXX©Ht<XOM»C  l-XWOt^ 

i— oa  ifo  t-Ti(o’,JD--cft'foa  eo  »o  — ' cd-^*" 

O  —  o  -h  i-  CM  X  rH  30  CO  -*  l-  01  o  Jo  -♦* 

o*_ra o_i(o t-h  t-  :/^co  co  r*  co  l- ©  o  co 
£  oor-Tcc  ofcdcM  x'  ^  id  co  x 

T-H  CO  CM  CO 


-+<  CO  X  X 

inwmo  x 
oacM  xca^x 
-d  t-I  cd  t-f  oa 
lO  CO  ID  tH  X 
X— COCO 
idcdcMCM  X 


-H  X  lO  O  X  1-0  >0  10  CM  X 
-»+i  10  x  >0  t-  —  — 1  3a  01  x  i— 
CM  XJX  i^t^t^GOCO  i-H  X_rH. 

CO  cd"—  of  CO  if?  CO  of  ©  O  cd" 

-^OtXX^iOXiOCOXH 

rj-uCONHWOH-N  cauc 

~t- OO.fcdcfidcfxcd->d 


8J 


u  •  w  w  —  >•.  *•»  > — ‘ 

o  •roo'H'-iccocoio 


g 


•  ^  CO  .NBMMO 

•  xx  •  o  ca  »o  10  x 

•  Ht*  t--  •  t-h  x  x  x  x 

I  — x  :  ed^x'-cT 

.XX  .X-*CMOCM 


•  xl-iCh* 

•  t—  10  —  ID 

•  CO  oarT-H  x_ 

Ixoofoa 

.-*coco-* 

.COMHH 


iOhUX 
CO  GO  rH 
ICO  X 


X 

X 


X  X 
r*  ca 
X  CM 


♦  lO  -+l  -H 

•  X  X  o 
•lOOCM 

:ce«o%# 

.®iCN 


OOOfflNXD 
rH  3.  X  CM  O  <c  OI 
1-*  O  C^L-^tH  rH  CO 
.CNDIOV  X*'-* 
COrHCO  —  X  1-H 
CO  HH 


ODXD'H'D 

ca  oa  ic  o  x  »c 
O  t-  W  H<  L-  O 


10  x  O  t-  X  X  Oa 
l- CO  X  —  rH  f- iO 
CM  CM  X  t-h  rH  CM 


VJ  •  '.'I 

ca  x_cm_x  •  Ci_ 
cdcft-Tcd  ‘  of 

XXhH  .10 
CMXHH  . 


350  ’-HNXDONXOW^DCaM 
ox  •XMCa«H<rHNoi'j®xi-ro 
-H  X  CO  —  ^  1-  CM  X  X  CM  ©  XD^O^iO 
iff L-T  ;©  of  r-T cf o  xcd of  co-——<x 
xx  .--HH'TCWKiflMO'CONq; 

x  t—  .  o  ®  o  i- 1-  ®  ®  ®  ■+ cc  qq®^ 

t-h  •  co  edited  cacdcfoa  iff  co  m-J" 

r-H  CO  CM  CO 


H<OMON®-- nOXXXiO 
J-  O  ID  —  X  X  O  X  CM  X  — 
xo  hhcoxxcoxxxx»o 
cf©  eded  o£ L-f  x" o  x  cd »(f  o 

O.  X  Cl  X  ID  Hi*  lO  O  X  X  CO  X 
CM  X  i-H  COi-ii-^  1-H  1-H 


N®H»cecot'K5 
-Axxoxco-^— 1 

XXXXXXI--10 

xWed  cf  x  cd  »d 

lOHUCOXXHd 

CO  rHH^i  rHH 


10  O  X  10  CM  t—  O  -hH  10  O  1(C  CM 

J-OO— 'X-H'I-XXXIOX 

x  x 

edited  cf  x'  — ^cdidi  dca  o  i  d 
CM^CMXt-CM— txxxxri 

X  — H  CM  rH  x  CM  1-H  X 


•  CM  X  O  -H  lO  -Hi  1^.  CM 

•  x  i  -  x  x  -*  o  x 

•  CM_rJ^t -  x_ X  L- 
’  of1 h  cd  id  >0  X  cf  10 
.  i—  CM  — 1  X  X  X  X  CM 
.  CM  -H  X  CM  t-h  X  ^ 


H  CO  — 


<2 


X  ID  X 
T-h  id  X 
cdoid  I  cf 

XXX  - 

-H  r* 

'  cd 


OX-HXXXt-O 
X-OXClc-Xi- 
l—  Cl  Hfi  X  — <  x  X  X 

cd o"  cf  or  d  d  —  o  w  co  if  o  35 1>  ®  ® 

rH  rH  H  — 1 


OM  -H  X  O  1.0  rt*  X  X  X 


o 

B 


COMPARATIVE  STATEMENT— Continued. 


236  B. 


Annual  Report  of  the 


[No.  5, 


'SJB0.£  JTIOJ  JO  9.8B 
9qj  J0AO  0[JJB0  JB9n 
jo  an(BA  put?  jaqnin^r 


•SJB9^ 

anoj  jo  oSb  aqj 
J9A0  sajnni  pnB  sSut 

-p[0.§  ‘80ABOT  ‘SOS.IOl  j 
jo  anjBA  paB  jaqmn^i 


sill  1 1 1 11 1  ililillfg§‘g§|g|iggf 


o 

£ 


su.SsjM§iiiSsisss  mmms 

cooffit-t-og.oM-rojo  tu-Vt-VcoV  :  a,' i- Uojm  cc  -  o' ^ 


paSliassiSB-ai^sl&'^sW^ 


o 

£ 


o 

£ 


_5 

*GJ 

i> 


jj»ggM»-co.5g  :o-^-“-.o~o;o» 
CG  u3  CC  O  O  CO  CO  CO  CO -rf  WO»ffiOkCCOiO  I  L— fc-f  JO  .-T— foO  cT  c^fccT 


O  »0  co  ^  cr>  »o  co  »o  cs  >0  05  e;  — h  *■ 

0*0  XWOO-nSn  3  3  O  t-  1^  li  CO  ic  S  O  3:  X  >C  O  o  ®  o 

o  •§ ^ ££ ^ Sf J® on ® rf rP" 5 * -f p rf co © co  ©  —  co  co  >  rf of co 
o  S  65  CO  ^  S  ?2  so  §8  ^  2  -  s$  22  ^  S!  « 9°  ^  ^  ®  ®  *9 


■j70cococccoto©>o©coce»c:o©3:t'. 

—  o-»3-rrHt-  icx^o-i 
- 1  -  01  CO  10  1— 1  lo  ro  ~ 


<*>r 


-  ' — ■ — •  *  r  •  .  *  t  -t1  -^r-  -T71  'T' 

0  05  CO  Oi  CO  ^  ©  CO  Tjt  fc--^  & 


CO 


O 

£ 


n£S??3^r£9P99?c<552*>^>»rc>»»  —  ©  oo  — <  o:  ©  ^  ©  —  o 
<  5  cc  §  -n  2  £  —  2S  ^  tf3  O  S2  9  ^  01  £  **“  *-  ^  M  so  0.  irr  O  cr.  ^ 
5  *1  -^CC^O  ^Or-H  o  r-1  o  r-  :t  ^  05  10  10  M  rt<  ^  rH  CO  1C  CO  t'  X S  --  O  O 
3  k;  jq ic  in  ■«  Tt.  —  V-r -r,  '  '  '  -  -  - 


■f  trf  o'  co"  ©  of  t-f  ©"  r-T  cT  I'-f  cfr-To" 


jPia?^09^9ScSS90:;:,00?;:,coooco^>x) 

-P  f2  ”  P  9  ^  ^  ^  ~ ■— ‘OOSOICOCO  00  JC  3: 
N,.»W-  ^CO  r-COCt^  XCCNOCOW^^LCO^ 

9  9 £r  ■•*■  ■-  00  oo'o'd  cV  of  of  uf  •'-r  _ Tof 

©  ©  -H  3D  CO  00  OI  05  ©  —  •-»  '  ~  -  - - ;  —  J  -  . 

OOOS^t-  — 


1-05 
•  O  05 
CO 


■^CO_  -O  O  —  . —  ©C0t--*r©tAc5©O:CO© 
•>  r* ■Tj^Tr^ . /-T  •i*w— C . V _ T.-T _ C _ r  c  r . -  _ r 


sfc|^£2-:|2^l|ss|||s|^l?  I  :.f«§§2 

ill  iiis.1  §i  1  if  min  1 1  si-s  iisig 

<!<)-<cap5Bqp5C2f9P5oocioot>OOOO(jfi(3H@fsi^(pcipc(0 


300,703  I  7,781  I  158, OBJ  I  7,577  I  148,357 


86,733  |  5,986  I  85,615 


Off.  Doc.]  Secretary  of  Internal  Affairs. 


cocscMO'«*T*i©-<*oaco^f<*ooMX©©:o-H© 

T7!'JU-"Tll».O*0X  L—  CO  ©  CO  ©  CM  CM  C-t  iO 

©©CM©x*n''*,©i.'-©  — i  cm  ©  i— ■  r-  cm  co  co 


'st"2Mic©xt-coco  —  coo  —  ©x»o©©©© 

Oi.'Wa5o»co-0'«'ON3'Occ»nr-iiCL'- 

Ti'Oi'JCHaWiOi.'t-CCXCOcOOTXTjiCCiO 

CO*OCQi-'*©©CO-'T,X'’3'''f''T<COCO'<»<<iM©fc-iO 

t— i  «r-iri^  i-l  CM  “  t-  CM 


.iCCOI-t*CO»C03'HOt-OlNt-'^Hp-t 
•OCCO->CL>- iuC»0©»0*0»0XX-*t'i0 
•  ©  £-*  co  t—  cm  ©  ©  x  -^  ©  os  xj<  i.—  ©  © 
l  r-T  CO  00  CO  ©  Cm  05  -^co  t-^aTco  ©  CO  id"  l- 


©.-<©coco©!Mxcoi— <  — <ooco©©to 

'•ooot-ccioi-oHiooamoM- 
1  oo  x  <— <  cm  -c  r-icoO(X/K:o;*r:t-oO 
—7o  cd  ©T  cf  cf  cm  o  — -'cd©  cT©  ©*  -^7 
,C't«3®»0i.'*WOi-'>}<O'T'-.C0TO'*rt- 
,  i—l  r~i  WM  f-l  r— i  r— I  CO  r-.  CM  CO 


eMfc-iOC5'*©’'*©*ox©i«.-t©Mt'-C5t--©©© 
CC  ©  05  t-  lO  l-  04  05  05  —  CO  CO  CO  CO  X  ©  ©  iO  —  lO 
©  ©  CO  ©  50  X  ©  i.-  X  L-  CO  O  CO  X  X  •—  ©  ©  CO 


>©*OlO©©t'-C5©COt-''*X©t-.— <© 
'OO  — OCCOOC5C.«r-CC^W®iO 


ffiiMOOOCOWOnO-HQOOffiOOONO^T-iOOHOlCOl-iOCOt^OtOC.ON 

1-^  —  WOl'COiOOCOiCO-CiO-iOi)'JU>  —  j0Oi0L'*«^O-'tJ.C5OO>C  —  O 
lOO-^l.-OI-OSOi.'l-iOiS’COOlOSCOaLuOO  —  i>CO— ©Cl'f'^'OCOOOSCOviOXOO 

*oco  v *n o o t-  — ■CiTti'fj'©-— iio-^io© cm  ©"co  t-Tcd^x cT ©~ co l—  cm cf cT tjT jA  cm' id ©T 

~  •  -r  o  ©  i— i^u.-— « ©  l-  ©  t-  ©  ioou'i.'^w»o»nioi-o»ni'— ■  uo  i.-  l—  cm  co  ©  *.o 

-•  -  ~  -g  CM  A-CMi— <CO_  RJriCO  i— i  CO  —  CM  CM  L-  r— i  ©  © 

rH  CO 


-COn  WJSWCO^CO'*' 


©X©CMXCO©»fC©CMCM»Ot-t~-t-©©©X©©©©iO©©©©©CC''*Tti©©©©CM 

CLIOa/jC-ti— l-Oini-l©C05Tj(0  —  OJ  —  OCU-OWC0©O(-Oi-O5lOO  —  l-Oi-r-i 
iPHCCCOXp-.-Cir.CJCBaOil'O'.C.OroxOnr lO  ©  O  WO  O ’J' w.l- X  OC5 '.C  uj  CO  w 


Ort-©i'r-(XL-OXt'HnO: 

©scocooscoui©— i»ra©  —  ©*a©». 

r-iCOr-H  CO  X  w  .T.  Tf  Kl  -V  O 


30X0C- <©r-n'^OOOl'^©uO©uO©^CO©^CO 
jir3©©L-©CM*C©©©*0©XT— <  t.~  ©  CO  ©  —  © 
c  ©  O'!  i—l  CO  ©  t— i  CO  i— iCOr- lW(5U--r- l©i— 105 


NiOONfl5KO-iTj(t,NMiON-<XOHi|<0 
1-  ©  >*>  t-I  ©  ©  —  l-CMi.-COCC©CMCO'3’©©  —  x 
W  CO  i- -^^©  CO  C^O  O  CO  CO  Oi  T-1  cm  © 

•cWa;  X-tp  u©  CO  00  CO  X  CO  oT CO  CO  ©CM  05  t- 


©©»0*— <©MiO-**ifc'-©©COiOfc—©t--© 

Cl-OXOOClOWTlI-tW^Mj 
24  CO  CO  -»^©_G5  ©  rr  ©^©i  CO  X  CO  C5  CO 

i-Tco©co©i-r©odco»f5©— ^-^Toioro 


*0  I—  O  TT  J.  O  Tji  x  i 


£r° 
cc  © 
©  1— > 


oobq 

©»d\- • 

co  ..o  co 
CO  CO  CO 


NOOOMO-^r 

c^L-o^©r-<t^a 

©©■^©^rOiCOL 


3xOCOCMCO©CMCMCOCO 

- - -  -  OL-fQ^ 

C  CO  05  lO 
5' 10  05© 

'  -p  1— (  © 

^00  io 

lOx'CMCM  X  TTCO  —  oVcdifl  r-TcdCMCMCM  t- 


©  ©  c 

*Cifl2 

NO' 


■co—: 

-  X  UO 

5  CO  05 
g  CO  cm 


05  © 
©  — 

CM  CO 


05  © 
M  CT. 
©  X 


r—1  X  r— <  i—l  CM  1— (  1— I 


X  © 

x*"-^ 


u©  CM  — iC0i-H-'*©Mt'»i0*0©©fc-©ifC 

t-«  ju  o.  ©  ©  —  o  cu-  —  ©  co  t-  c«  c  i  -  :o 
CO  L- cm  ^00  ©  ©  ao_*o_x  ©  ©  ©  co  ©  ©  I- 
cd  iosccTi^©*p  ©  cdoo  ©ci  or©' cm  ©"cdr-T 
aoi'-wi-ifli-xi-uxoxooi'i)' 

.©  ©  ©_©  ©  1-1  ©  CO.CO  ©  ©  **;  X  ©  CO 

it-^cdadr-Tcd'oscd'—  co  ©  •'Seeded' cd 

Oi  1— t  CO  CM  CO 


N  CO  X 
}X«r 
3  CM© 

5  i'  o'  1 
5  ©»-„  1 
5  —  CM  C 


TH  ©I*  t 

o  cl  cc  : 

OiCl'J 


5©© 
:  ©© 
P  CO  © 


C©  ©  CM  ©  rt*  © 
CO  CO  CM  ©  H  CO 
©t-1—  t-»C  © 


5©  ©  C 
l  ©  ©  c 
h  x  ©  - 


3b»© 

3 

X  CM  Cm  t—  CO  CO  ©  X  id  ©  d-  CCCM  — '  CM  t-  X*  t* 


kO»Ot 
•'J*  CO  *1 
>•>  ©  CO 'm- 

d©'©c 

5  CM  .O  t 

t*©  ©1- 


©  -^1 
*0  CM 
©  © 


}  CM  ■—<•—<  t—  CO 
5  — '  —  ©  ©  »  X 
3  X_X  XX©© 

©  x'©  ©  cd  »d 

©  CO  —  ©  ©  © 

©  ©  ©  ©  ©  T 


©l- 

cox 
t- o’ 
oco 


CM  CM  -J 

©  -t  c 

X  ©  c 


P  ©  X 
j  CM  *-t 
3  —  © 


P©©X 
iCOt-© 
-  u©  ©_iO 

'©— r© 

©t-  © 

X  ©  © 


1  JO  CO  X  CO©CO— ©©■'rCOCOt- 
CM  rH  CO  CM  CO 


g  SOB 

,S  a  w  -m 

^3  2  —  35 
a  .2  ” 

gj-uia  - 


c5 

a 

g  t;  6 
0  fl 


bl) 

<D.fl 


'O 

a 
C'r 

2S 
§  t;  a  a 


^SO'-CnSu  *  O  O  3  5  g 
^  o  5  .2Pa>  ou  05  ^  0S  P'S  i'-- 

cc  a  C3  o  <33  P  0  2  ^-=3-  o  o  OOP  p.2  G 


c3 
G 
G 

^  .  c3 

a>  g-g 
bi  £  83 

a?s  g. 

-  —  o’ 


o 

.  .  bo  c  -  r;  .s  . 

agg^acSg  • 

bo.2  r  !n  X  >5(/j 

O  —  CT  as  c  rt  rij 


o.g 


o 

H 


B.  237 


COM  PAR  ATI  VE  STATE  MENT— Con  tinned 


238  B. 


Annual  Report  of  the 


[No.  5, 


‘S5joo;s  ‘sajon  ‘spnoq  ‘sjuora 
-SpnL'  ‘saSBSjjoni  “rnprqoni 
‘^sajapn  4B  iouora  jo  ^tmoruy 


C5t-ooo^>oincotnco,xi-H'*icooJNM-''^©coco-iC5cowb- 
i-oxoHO--<aowcoNOr:ot'XOO-ir:^'j'OfCox-f 
■«d<  -»j-  N  O  C5  XI  CO  ffi  I.;  ^  ?3  r-1  T}>  CJ  O O  COO  CO  CO  CC_CC  X*  COO  to 

cocTcTo^''--’»o'co'<-^cft^'cotoo5 cd os  c-^o.co'c'.  •'dcTcd «t- 

WC5Nt"COH35iOir.OriCQH^^o«©i-*iaoot-.-it'l-OCOO 
CC0O  —  T)HOrHCOOt-XiCCr- 1  CO  CO^tO  OO  CO  cO  CO^^C^fc^CO  I— ^L—  CM  o_ 
frflO-HCsfrH  to  of  CO  Or-Ti-4  rdcd©d-drH  r-T  cd  CO '<*  COOd  -d" 


•passassB  xb:}. 

iqurioo  jo  junoure  ajBSajSSy 


•sasod 

-jnd  Ajnnoo  joj  ajqBXBj  Apa  ’ 
-do.id  no  jo  on[BA  ajvS&dSS  y 


r-ito— J05  05O0l0'»C:t0C0  01C:-^b-0S-^<— i  01  tO  CO  — iNOHOJCSOS 
co » o  — *  o'*  co  co  oi  cc  ci  *-*  t— i  to  to  r—  ■*$'  l—  «  Oi co  o  uj  a  *— i  ot  co 
co^oico-ifjc  cc  i.— to  C\* rr  Tf  c  t-_q ow iqcq cc q co 

f— C  /•».  « t  m  .*o  -*-h  co  N-  f~j  to  zc. 


iMri^NKOn 


CvtCO-^  tr-  fc—  C\t 


o ^  co CO  CJ 
Csl  «-i  OS  tr-  ^  CO  Cl 

®s? 


05  to 
CO  — 

©co 
to"  o' 

CO  CD 

«&•© 


o  o  c 

C.  O  Cl 
CO  "M  t 


COt-COC003©05tOC5C<l©CO 
CO  M  to  t-  -  OXC5Xu^W 

c:  i'-  Cd  co  *o  co  l-  ^  i.'*  t-  c;  do 


co  co 

CO  CO 
CD  CO 


tO  CO 
OS  CO 
tO  0\t 


OiOCO 

Ci  C-J  — 

oj  o-t  © 


CO  CO  CO 
■tox 
O-l  Of  cO 


DtOCOr; 

HXi-C 

l-OCU 


-  ^  co 

D  CO  — » 

SCOOi 


CiCOCOCOtO'^O'— it-^NCOt--^OlCO 
h.Xri05(M^«5>0  0:OK)K)OCMtOn-<j< 
•rf  o  i-  o:  X  r-l  c  t-  7U*  CO  CO  03  r-  Oi  tO 


to  co 

CO  i  -  Ci 

<s»oc 


3  CO  CO  c 

-  -^1  — I  c 

c-i 


^OICOCOOCOCOC:  CO  CO  OS  00  —  WnM-^cOOCO^HtO 
-CCOX-'tOtCTf.^CCO^OXt-L-Or-ii-W©^ 
J5i>i>NCOXWWO  '■^tO.tO  CO  COL-^fc'^L'-  CO  O/O  ©OS  C* 
G  co'  I— T od  t-' -d  3G  CG  '<d  CO  of  od T*  CO; ~d  -<d  O  CC^tO  r-f  ©  ?d 

-  -  - —  ~ ~  -—  t — 5  “a  jo  rx»  m  m  -m  '-  <  'Nt  ( — >  r  ' 


■TcTcdcdco 


•snoijBdnaoo  puB 
sapn.14  ‘snoissajo-id  qqojd  jo 
sisod  ‘saagjo  'aogjo  jo  sprain 
-njouw  paB  sauB[BS  jo  9n[B^ 


NNC5XNOOiOiCOXtCCOLOX-HCOtCtOOOOOO»05i-i> 
cfiioeo^a»ooOr-i-t-wocoa)2Coe5Hcoiow»iotoaM®ao 
'5<COoS-^COCl'— CO'9’I-H05COCOCO  C5  CO  CO  tO  OD  CO  CO  O  to  to  ■— <  —  L-_CO_ 
rdcTof  cd"  w  i  -*  trd  T—TcTi-d  r-T  -aTcQ^Citocot'-coocoi.—  '— it--—  t>-coco 
to  co  05  ^  to  to  x>  co  to  co  t-  co  CO  i- 1-  oo  to  i-  Ot  .-I  y3 1-  to  g;  05  co  <m 
COiOOlCOC^COtOCO^O^CO  ®  tO 't  H  L-«  CO  Ci  T-I  r- Cl  O  1— i  o  ''f 
cd  od  cd  rii-Tri  i-Tri 


80"— ONOiSOtC'- lOtntCOOCOtO'^OOCCCiOOi-'COiffH 
o  O  1C  to  N  O  —  N  O  i'  X  -H  u;  W  W  ^  O  O  O  O  l-  (T.  X  IP  ^  N 

ZO  L--  —  'DO  CO  CO  CO  Of  co  O  CO  ©  CO  CO  —  to  to  CO  SvJ  tO  oc  to  cr.  ■^OC/O  CO_ 

(M-esrofoo'td'od^r^od  o  cd'co'r— T  idcd  co*"  cd"  -d  J'-*'  cor  -do"  ^  cd  co  cd  Oi 

O^lTOiOXX'tiNOWtCOOOXCO-l'CiXi'-T-f  XJ'X-- 
OONt'Cl  CO  ^Oi  CO  L—  tO  tO_r-,  L-  CO  03  —  o  Ol  CO  »-i  CO_CO_  ^ 
[  CO  (M  cd  nnH  r— it— i 

CO 


t3 

o 

o 


<;<5<;cqBP5npqcq«oUQQ<jooooooflOpaw(i,^fe 


Off.  Doc.]  Secretary  of  Internal  Affairs. 


>— i  w  '.g  co  n<  ^  30  ic  O  ^  B  W  ^  00  i '  O'.  Tp  w  uj  ^  c  tj>  i-  r- .  o  ■ —  XXtpxxXOIX»Oi > 

T-J-O  &:  O  o n  n  QONW  JOCOttm  —  Tp  ffO  X  X  A-  05  O:  l-  A- X  X  a-  X  U3 

s£o*cdc? tp  x x*  tp";©  o»o o  TjTaraTt-  -p'of co cool *o  00  w-'cV co of—  of x TpipTaficf coco  x 

NTn<£)®CCi-XOSX  JUC55CCOXT'XOiOOO'<rCC<OH3.  TTb-OCb»»0  ®r-i— 1-1  _CO 

CO  »C  U3  PJ  i-  CO  m  TP  c;  T<  w  y  1-1  '.O  --  T<  I'"  J.  b-  rt  C3  M  a  OS  X  1.-  ;u-  M  O  CO  C  —  i' r-. 


CO-3’'— >  ••*  »Ol—  <Mr 


X  —  C 

of  On 


o:  00 

2  — ,0  — 

3  CO  CM  co 


30  »  OS  U 
x  1-  cr.  c 

i-<M  -P  i 


C  W  r-i  O  r 


3  30  OO  . 

3  CO  of  of  «l 


DiOi— 
1  33  A— 
3"MO 


1.—  x 

00 


XC5r-H— <Xt— 

Sl-l-JOlO  -X) 
#r-j©^05^0 

hV 'o'-VxVc 

JCOnriHCf  r-Cj 
O  CM 


tP  30 
X  X 

-  o 


tP  CO  1 
O  O  A 

01  «o  c 

—  00  0 

O  X  r- 


S-M-H 

-ot- 

h  io  tp 


X  A- 
-p  TP 

05  os 


OO.r 
X  M3 

i>o% 


-CC0  05W 
•Wric 

iTPCOC 


5XOtPCJ»0C5  1-»0 
3  »0  TP  U3  05  O  CO  1—  CM 
-  X  Tp  CO  05  X  A- CO  05 
fTp  r-fooot-cooi  A- 


Xtpo5(Mioc5ioa-xo5-pc5xo3c:i— 
l-  05  05  1-  —I*  -  Osi  ifr  I— I  00  o  CO  05  l—  co  00 

o  l-  ci  xi  o  o  -  ioc  '.m  o  w  o.  o  i'  c; 


XXOSt— t-XX©XTP05.-ti-IX— <X»C>(0XO5O5t-O5XXt—  — 
CtCOl’OSi'  -  XXlOA-M»OXOM©C5XwA-XXtpXXX 
co  «o»u  ‘■-.OJOnj  tp  osoiL-o^cst^ira*.-  —  • — •  ■  —  —  j  - 

rf_  ^  /— \  —  u.  rr\  a-»  A 


i-H  X  —UO 


-i  CO  05 
jC-O 
3  tP 


SX05l0r 
A-  05  c  c 

WOL-P^Q 

COTp'Mcf 
tOCOr-i  05 
*T2  IT3  05  A— 


X  t— 
A-  01 

<M<M 

tPiOXMM  OtO-^Np 


Hi- COO 

:wxo 
P  CO  COX 

'coco 

CO  05  X 
CM  CO  CM 


LOOT 
10  05  T 
—  COO 

iO  —  u - 

OOOUJ 
ri  05  T-  CO 

x— "coof 


:o  o: 

lrlC5 

3A-05 

f  sfof 

-  X  05 
3  CM  — 


OCi 
T  A—  0 
SlOO 
l>C 
X  10 
A-  05 


»C  o: 

M  A- 

x  o 
3<M  —  OOTPCOr 


Tp  05 
X  A— 
O 


r-iCO^Xi-CCiOT^oCCi—  »Q  Tp  © 
O'.OtPOOhiOW.Cc.jgQhX 
_CHQrCwi  *.-  CO  !Ori  05  X  M  X  03  X 

’coo  »ff  £—  cf  X  Tp^A—  Osfcoofc'f  Tp"© 

X'TMCWWt-lMK«OiOa't 
^CO  40  03  —  X_C5  CO  CO  *-J.TP_05  CO  O^t  - 
'o  CO  00  — fx  05  Tpof o  CO  Tp'  -r'co  O 
CO  r-ir-iCO  M  tp 


<M  Tp  iO  03  A—  CO  O 
A-I-rv^lCWaj 
X  X  CO  A-  X  X  X 

iff  ic  of  «rf  of  a—  of 

r-l  CC  W  OJ  1-uO  T-1 
CM  MXr— 1  05 


O:  »C  TP  o  tH  t- CO 
i-X  —  TP  O  CO  o 
CO  — .C©  IT3_L3  X_*fff_ 
©  'p  of  CO  CO  kO- Tp 
<•><  A-  M  X  —  O  A- 
vM  (M  X  t-l  A- 


OO'-JtfflMONCOhONWHW 

U3  Tp  x  M  i—  X  X  05  X  — 1  05  tP  X  Ol 

CM  10  05  <M  X_X  — ^<M  CO  Ol  O  X  Xrfl 
lONOOriiCCO  Tp" 03  05  CO  cT  A-f  Tp" 

xiooxcori'toTMawcJCO 
XTTiXiOX-«pOrH(MX  (MtPcm 

©iofi-f  of  co 

t-  CC  iff  N  O  I.C  O  — 1  t—  CO  lO  TP  x  1.0  X 
riOSiffNOiiflllOCJOBXOJCOiOO) 

A-  X  Tp  X  —  Tp  lO  - - - 1  TP  — «  T3"  X  M  —1  t— 

—  co  3ffx'cO  A-f—  of  --cTtPCO' TP  of  of  0— ' 

—  —  XO.  C5XXXO  XXMXOlOX 

1— 1  r-^<M  CM  W  v'Tj'OiWH'f  A— 

Tp  — 1  1—1  r-T 

t-X»C— It-o— !05tP»0C5O»OcX 

O  05  X  X  —  X  H  lO  X  r— <  C—  -J-t  X  01 
CM_r-i  ic  CM  CO  in  T  <M  05  Tp  u:  O  X^-*p 

CC  —  Tp  of  of  X  lOCO  CO  -^r  of  of  t-f -p 

05  X  X  ©  —  M  X  X  X  05  X  *-©  X 

AT3  tP  X  Lff  O’.  Tp  0  1— 1  Oi  A—  —  TP  (M 

of  of  r— T  of  co 

TfOOOiffiffiffiflLfft-  XOtPoOiOlO 

X  X  O  Of  i—  i—  i—  t-  0  M  X  O  X  X  X  lO 
r-p  1—  AWp0  01®i005XOXiCC50 

05  O  »0  A-^  Ifff  O  A-f  O  — "TpT-rjr^f  TtTTp  —’’iff 

O  r— 1  O  —  —  X  *0  —  05  -*p  X  O  A—  »C  X  O 
— 1  XXX  <MX-*pC00i^C0  A'- 

B.  239 


COM  PA  RAT  IVE  STATEMENT— Com  inued. 


240 


Annual  Report  op  the 


[No.  5, 


•Xjanoo  jo  jqaa 


•p8SS8SST3  XBJ 

ojbjS  JO  janoure  ejBSaagSy 


■Oja  ‘sasnqratno  ‘soSbjs 
‘jsajajui  jb  Asuotn  Saiprqo  . 
-at  -junop  aqj  no  sqira  aaaqj 
jb  sasodand  ejBig  joj  aiquxBj 
Ajjadojd  jo  atqBA  aje.8a.L8.8y 


•oja  ‘sqBO  ‘sjpeq 
'sasnqinmo  ‘saSejs  jo  anjB^ 


p 

o 

o 


CCi^O'l'CC 


co ^oo  • 

CO  ir^o  irj  r—  7-1  o  W  O  cs  O 

r* '?  £:  n  5 -r «-'c  o  d  t.'  I 

CO  I— I 


cocco:o»cooooo  • 

Ct'Ol'^SCSOO  • 
WiCciSNCCOJjC  • 


3C  O  -  00 
30  05  . 0 

o  o  •  ot 


ooo 

»r;  O  O 

—  o  o 


•  coco 

•  O  O  O  o 

•  TT  OriCO 

I  ic  ocT  cf  *f 

.  XC-<T 


:S 


CM  30  ■— — 

-L-oocii-^c.Tnoococ; 


•^ONNXt-^CCi^XsOCO^COOCOMt-Wi-.OOw.a^ 

£?^O^Z*C0:2Ol£^loo*-=l;£c;',*<  —  —  CO  CO  — i --Wu'SXb.TOQO 
COCO~3*LOt— i-0>—  CC—  -4_..;C:Ot*<— ■C5lM-'rOI,M3C— 

®  -.o  30  ■ 0.01  *iao  c:^  o  CO  ccoh  cs  co  oo -otit-^o-o3^ 
j-oi^  L'-^cot-^of'^co  •^’ar^o’rjToiio  t^oco«-^i-Ti-Tj>r  cm 
-rp  r- ICO  CO  T— «  ,— l  CM  Oi  r-5 


co  o  — *  o  i—  jo  w  co  t-»  r— 1  ■»*<  —  io  oi  ci  ci  o£  ■?■» "-  —  ci  o  —  R3  r—  *5 


iWi-*tCJKOn 


r-’CO^r-ir-  r— i  CM  CO  '■*  L- 


iClSCOWOOOifllfllfl 

C.^rOXir;>Tl-XC-.l- 

oo co.© ©  3c  cccc~^ xftoo 
— *^*0^  CO  CO  Csf  -TjT  r}T  co  -^OvT 


i.O 1.0  oooooooo 

005  .^rrCI'ONJ^O 
CM 

coco  Id’ioiOi-Tic io  r-T 


UtlfllCOlftH 
CO  -j-  31  CO  O 
ICXC  uO>CM 

■«*  50  CO  r-T  CM 


1.0  1-0 
CO  30 


— '  CM 
CM  fc- 
CO  L— 


OiftOOiCNiff  O 
CtCTOr.CiO- 
•—  Ol-nc:xh 
OLCOOnTrO 


o  o  1.0  o  lO  iO 
It  ^  »  CO  CO 
OC!  —  ©  -*r  Of 


:  n  g  •  •  ■  .-o  :  :  j  a  ;  :  ;2  .'.S’?®-1®  : 

S'S'i  ||  2  ail  l|  |  ef  111  i 

Mill  lllll  I  iff  mil  1 1 3l*S 


©  _ 

*»a 

..  _  £  ^  „  --  >5  S-  03 


OlO 

05  t- 
CM  CM 


7,500  00 


'ultoi 


Off.  Doc.] 


Secretary  of  Internal  Affairs. 


NODNO- 

tOWMCOOOO 


88E 

SkOC 

wc 


3  »C  O 

5  os  o 

5*0  0* 
*  co  of 
5NI- 


88888 


kO  -OQOO 

co  •  ooo o 

-H  "OQOO 
05  •  O  O  Q  IO 

o^_  •  ®qoq 

lO  IcOO'O  — r 
t-  .NTOOO 
COW 


oo 

O  -f 

ooo 


ooo 

CO  of  Cvf 


£ 


COON 
OO  CO  0'S 

•oo  co  iO 


XNCOMN'H'HCONOr-NWOOOCCCOCONCOiO^OiniNOOWCO 
WXiO-^COONiOOlXiOUJ  lOCOONOCCONWiQOO'-tX'^iOiOO 

co  rH_t- co  o  0>i_-^oo  cc  N-  co  coco  oo  oooqt- o  oos^oscoo 
^  ^  oi  oi  e*  ccT ccfcf  L-f^co-^Tco'--^ of  oof  co*^  <— TT-Tofko'  ■^co'^'oo  0  t^co^r-Too' 

HN  r IHW  kO  Ol  — H  05  r— ‘  t— 1  i— i  ^5 


CO  CO  o 
—  -*+<  o:  w 

Near 


U5CJtH 
CD  CO  — . 
05  CO  CO 


>o  cp  os  co 
—  05  010 
i — 1  O  CO  — 


^^TjtCONH 


OL'-O0^-I'^05f-1CO(M  —  CIJ‘0  0 


5  •Tf'b.COiOCSOJQOOiH^COr 


»oo 

l—  t**-0 
t-  IO 


CC^OkOt-O  —  t-OOl-HCQCO'^-H-^COOOU-CO'^Ol.—l- 


O^ONrHCqCO  ( 

ofcoco  co '*eo  co  ofo  ■ 


5  65  oo  k6  o5  oo  i— j_oq  t'qo_o;_oq  co  ^ 
-i  CO  CO  i— i  —  Oi  kO 


kOCOTtifc— kOCSCO^Oit— 


St—  05  Oi  IO  -h  kO  -h  t—  00  05  kO  o 
^ONWONQO'O^NCON.C 
<M  ^lOWWN'i'iOOIMOJCOCOO 


hNO'CCOOONNMNOONO 
•  kOiCOCOCCOOCOOSHCCf-iiflOO 
4  -^O  C0t-05OC0t>N-NI--HC0H 

b  cd  n  h  kri  n  n  d  io  wn  kfj  ^'co.cog?  coq  o  krfcdcfof  t^t— oocTkocid'cf— #'-’*co*’co't^''a' 

oikCtf'^.Jox^'OM't'Oin'^oscot-kooc:  »o-'t*ooi(ccocjcoi'*cociOxcocoN*05'^co  —  kO 
(M  '^_oq_iO  OO  CO  0_0  lO  CO  O  L-  kO  CO  WCCWr-iOt-HNN-W»Ot>XCOWCOOkflOO:OS<HOCOCO 
r-Tr-n’r-T  ^^^^CO'Wr^ecTr-rr-*‘i>r  CO^*\-ncf  CO~  rH  r-T of r-H  of r-T ko\-T '■*'  05 

OI  •— <  CO 


CkCNOOOO 
kO  lO  CD  CO  TT1  CO 
o:  kD_CO  1—0  05  0_ 

~  ®vjVhV:®%  “ 


DCO^COCOkOOOOOkO-^CQfMOOCOCSCOCO 

JMCOcOXiOiO-rfiOCOX  —  ON'S'Xr-O  -  _ _ 

H05  0'.0'J<NOkr:L-'Ol-kOX--THCOCOXCOCOWOCO 


iOCSi— l-T*<H#<05»r5t— 0505 
^HC0WL-'*^^JcpC0k005 


.  _  ^ot-co 

•  ^Q<^c^c^co^c®°^jo^®5(:®1^*C5’:;^  i— co  oico’VoT-^’co't^'t^'co  co -<*1 


l^kONWr-lWr-lHkO  CO  CO  1 


i'»*OlCOO5a0i-OU.-0ikOCOO5C0-Ht~fcD; 

co" 


ss. 


OCOOOkOkOOSkO 
w-'f  XNXOX 
—  CO  CO  HON-1 


oo 

1—  IQ 
05  t- 


kflCOOOOOONOkC 

C5C0C5C0Ol—k0C0C0C0 

r—  os  co  uq-^<  co  Oi  oo  -rf  co 
oTr-T— th  of'^'r-T— T^h 


00000005  o 
kO  05  WN  CO  CO  o 
CO  05_05  t-- r-H  kO 
'«* r-T  co"  1-To  CO  CO  r-H 


5000 
XOiCOOi 
5  CO  coot 


kOOO 

CO  OO  o 

OOO  I— I 


OiOkOO^kCONiO^ 
COCO—NOCtCOCOkON- 
CO  CO -^_CO t- C5_CJO  kO  05^ 
CcTi-HCOCO  O  CO"rH -rjTr-f 


5  ^  <D 

O  fi 


'd 

a 

rrt 

c-2 

o  *■* 

-  CD 


-  . 

g  *='  a  a 


-^OOkOOO 
—>  kr;  00  05  o  —  ^ 
05  CO  kO  ^  CD  OI 


03 

a 
a 

_  .  o3 

ci)  aa 

CO  C3  0 


S|  I  b|  £  £  §  §4sa  §  S3  a-  °  JJ  2  =  tif 
Slll-i-3  §  S  §w  2S  ^1  sll^Sa  efil  §  SI  &i  S-a 

_  ^uE  q  ©  q  cs  es  a  <d  0  a  >»i}t2s»SiSiSi2*2  S-a— q  §  a  §.2  °  o 


a 

o3 
£ 

•  »flq©2-9 

9 i 23 gl  s 

03  >> 


o 

H 


B.  241 


16  B. — Sec.  Int.  Aff, 


Official  Document, 


No  5 


INDEX. 


PART  I. — Land  Office. 

State  AVeather  Service. 
Vital  Statistics. 


A. 


A  page. 

Assessments,  Bureau  of, 

what  it  contains, .  323 

its  work, . • .  323 

comparison  of  returns  with  the  previous  year, .  323 

defects  in  the  law, . > .  324 

remedy  suggested, .  324 

table  showing  increase  or  decrease  in  value  of  property, .  325 

statement  showing  counties  not  reporting  certain  items, .  325 

B. 

Bureaus  of  the  department,  classification  of, .  3 

Business  transacted,  resumd  of, .  8-10 


C. 


Certificates  to  State  Treasurer, .  8 

County  lines, 

Washington  and  Greene  counties,  .  . .  16 

report  of  commissioners  to  mark  the  same, .  16 

Cyclones,  the  law  of, .  308 

when  they  may  be  expected, . . .  308 


E. 


“Erie  Triangle,”  purchase  of,  from  U.  S.  Government, .  14 

date  of  purchase, .  14 

number  of  acres  embraced, .  14 

claimed  by  Indian  tribes, .  14 

sketch  of  early  events, .  15 

Soldiers’  and  Sailors’  Home  erected  on  grounds, .  15 


G. 

Geodetic  Survey, 

report  of  F.  Walley  Perkins, .  75-76 


I. 


Industrial  Statistics,  Bureau  of, 
its  province  and  importance,  .  .  . 
its  relation  to  capital  and  labor,  . 
collectors  of  statistics, . 


326 

326 

326 

326 


2±i  B. 


Annual  Report  of  the 


[No.  5, 


A  page. 

L. 

Land  Office  Bureau, 

what  it  contains, .  11 

receipts  as  compared  with  1886  and  1887, .  12 

inadequate  fees, .  12 

work  of  bureau  increasing,  .  12 

mutilated  surveys  and  other  papers, .  12 

requirement  of  act  of  1838, .  13 

legislation  recommended, .  13 

M. 

Magnetic  Declination, 

observations  commenced  by  Department  of  Internal  affairs, .  55 

table  of  results, . 56-57 

report  of  John  B.  Kauffman,  surveyor  of  Franklin  county, .  57-69 

declination  table  computed  by  John  B.  Kauffman, .  70 

secular  variation  of  the  magnetic  declination, .  71 

report  of  Prof.  Chas.  A.  Schott,  of  the  U.  S.  coast  survey, .  71-74 

Maps, 

plan  of  the  town  of  Presqueisle,  now  Erie  City, .  14 

Isothermal  map, .  158 

boundary  line  between  the  counties  of  Washington  and  Greene,  ....  16 

Money  received  and  paid  to  State  Treasurer, .  7 

for  purchase  money  for  lands  and  interest  thereon, .  7 

for  warrant  and  patent  fees, .  7 

for  certificate  to  anthracite  mine  foreman, .  7 

for  copies  and  miscellaneous  documents, .  7 

detailed  statement  of  fees  received, .  8 

O. 

Official  Report, 

letter  of  transmittal  to  Governor,  .  7 

P. 

Patents, 

number  issued  during  the  year, .  8 

R. 

Railroads,  Canals,  Telegraphs  and  Telephones,  Bureau  of, 

companies  must  make  annual  reports, .  327 

penalty  for  failure, .  327 

S. 

State  Boundary  Lines  and  Monuments, 

commissioners  directed  to  report  condition  of  same, .  17 

additional  legislation  called  for, .  17 

reports  of  the  commissioners  reviewed, .  18 

“New  Castle  Circle ”  imperfectly  marked, .  18 

two  additional  monuments  discovered  in  Somerset  county, .  20 

compensation  for  service, .  20-21 

annual  reports  of  the  commissioners  of  border  counties — 

Erie, .  22-24 

W  arren, .  25-26 

McKean, .  27 
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Potter, .  28 

Tioga,  ....'. .  29 

Bradford,  .  30-32 

Susquehanna, .  33 

Wayne, .  34 

Delaware,  .  35 

Chester, .  36 

Lancaster, .  37 

York .  38-39 

Adams,  .  40-41 

Franklin,  .  42 

Fulton,  .  43 

Bedford, . 44 

Somerset, .  45-48 

Fayette, .  49 

Greene,  .  50 

Washington, .  51 

Lawrence, .  52 

Mercer, .  53 

Crawford, .  54 

State  Weather  Service — Bureau  of, 

when  created, .  77 

by  whom  managed, .  77 

observers,  how  appointed, .  77 

transmittal  letter  of  W.  P.  Tapham,  Chairman, .  78 

report  of  T.  F.  Townsend,  of  Signal  Corps, .  79-80 

letter  from  Benj.  Lee,  Secretary  State  Board  of  Health, .  80-81 

general  information, . 105-106 

conditions  of  the  climate  of  Pennsylvania, .  107 

early  observations  in  and  near  Philadelphia, .  107 

temperature  observations  in  Pennsylvania, .  108 

list  of  stations,  observers  and  periods  of  observation, . 109-121 

normal  curves  of  temperature  among  the  months, .  122 

Isothermal  lines  for  Pennsylvania, . 123-124 

tables  of  temperature  observations  at  Philadelphia  and  vicinity,  ....  125-133 

same  for  central  and  southern  Pennsylvania, . 133-142 

same  for  northeastern  Pennsylvania, . 143-145 

same  for  northern-central  Pennsylvania, . 146-148 

same  for  northwestern  Pennsylvania, . 149-152 

same  for  western  Pennsylvania, . 152-155 

same  for  southwestern  Pennsylvania, . 155-157 

Isothermal  map, .  15g 

records  of  rainfall  in  Pennsylvania, . 158-161 

distribution  of  rainfall  in  Pennsylvania, . 161-162 

tropical  excess  of  rainfall  on  the  Atlantic  coast, . 163-164 

statistics  of  rainfall  at  Philadelphia  and  vicinity, . 165-177 

statistics  of  rainfall  in  Chester  and  Delaware  counties, . 177-181 

Philadelphia  water  department  series, . 181-182 

Delaware  river  series, . 182-183 

Tohicken  and  Neshaminy  series, .  1§3 

rainfall  in  central  and  western  districts  of  Pennsylvania, . 183-187 

State  weather  service  bulletins, .  Igg 

monthly  summary  of  meteorological  reports, .  188-307 

review  for  month  of  December,  1887,  .  . .  188-195 

review  for  month  of  January,  1888, .  196-205 
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review  for  month  of  February,  1888, .  206-215 

review  for  month  of  March,  1888, . .  216-225 

review  for  month  of  April,  1888, .  226-235 

review  for  month  of  May,  1888, .  236-246 

review  for  month  of  June,  1888, .  247-255 

review  for  month  of  J uly,  1888,  256-265 

review  for  month  of  August,  1888, .  266-275 

review  for  month  of  September,  1888, .  276-286 

review  for  month  of  October,  1888, .  287-297 

review  for  month  of  November,  1888, .  298-307 

Cyclones — the  law  of, .  308 

when  they  may  be  anticipated, .  309 

Surveys, 

original  surveys  to  be  copied  as  required  by  act  of  1833, . .  12 

insufficient  force  to  perform  the  work, .  12-13 

legislation  recommended, .  13 

missing  surveys, .  13 

U. 

United  States  Signal  Service, 

instructions  to  voluntary  observers, .  82 

general  considerations  and  time  of  observations, .  82-83 

meteorological  elements  and  phenomena  of  climate, .  83-84 

report  of  chief  signal  officer  of  1887, .  84 

state  weather  services  and  weather  crop  bulletins, .  84-86 

report  of  chief  signal  officer  of  1888, . .  87 

weather  forecasts,  storm  warnings,  cold  waves,  etc., .  88-89 

war  department  report  on  State  weather  services, .  89-92 

Pennsylvania  State  weather  services, .  92-93 

concurrence  of  Franklin  Institute,  .  94 

copies  of  weather-crop  bulletin  dispatches, .  95-96 

statement  by  A.  W.  Greely,  Chief  Signal  Officer, .  96-98 

weather  crop  report, . 98 

table  of  weather  conditions  in  wheat,  cotton,  corn  and  tobacco  districts,  99-100 

telegraph  rates  for  transmitting  weather  service  reports, .  101 

weather  signals, .  102 

list  of  State  services  now  organized, .  102 

copies  of  weather-crop  bulletin, . 102-104 

temperature,  rainfall,  etc., .  104 

Pennsylvania  State  weather  service,  . 105-106 

V. 

Vital  Statistics,  Bureau  of, 

when  created, .  311 

its  requirements,  .  311 

counties  that  have  complied, .  311 

number  of  practicing  physicians, . 311 

table  showing  number  of  persons  to  each  physician, .  312 

number  of  male  and  female  physicians, .  312 

number  practicing  without  diplomas, .  312 

number  who  are  foreign  born, .  312 

number  of  each  nationality, .  313 

names  of  institutions  where  students  graduated, .  314 

number  of  graduates  from  each  college, .  314 
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Marriages,  the  number  of, .  316 

table  showing  number  of  males  married  at  ages  given, .  317 

table  showing  number  of  females  married  at  ages  given, .  318 

average  age  at  time  of  marriage,  ...  .  319 

percentage  of  marriages  at  ages  given, . . .  319 

disparity  of  ages, .  319 

table  of  difference  in  ages, .  321 

number  who  were  residents  of  Pennsylvania, .  321 

number  who  were  residents  of  other  States, .  321 

number  who  were  foreign  born, .  321 

work  of  the  bureau  for  the  past  year, .  322 

more  clerical  force  needed,  .  322 

W. 

Warrants, 

number  issued  during  the  year, . .  8 

number  of  applications  filed, .  12 
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Counties, 

Adams,  .  2-5 

Allegheny, .  6-13 

Armstrong, .  14-17 

Beaver,  .  18-21 

Bedford, .  22-25 

Berks, .  26-29 

Blair,  .  30-33 

Bradford, .  34-37 

Bucks, .  .18-41 

Butler, .  42-45 

Cambria, .  46-49 

Cameron,  .  50-51 

Carbon, .  52-5f 

Centre, . ; .  54-57 

Chester, .  58-61 

Clarion, .  02-05 

Clearfield, .  00-00 

Clinton, .  70-73 

Columbia, .  /4-75 

Crawford, .  76-79 

Cumberland,  .  80-83 

Dauphin, .  84-87 

Delaware, .  88-91 

Elk, .  92-93 

Erie, .  94-97 

Fayette, .  98-101 

Forest, . 102-103 

Franklin, . 104-105 

Fulton, .  106-107 

Greene,  . :  •  108M09 

Huntingdon,  .  110-113 

Indiana, . 114-117 

Jefferson, .  118-121 

Juniata, . 122-123 

Lackawanna,  . 124-127 

Lancaster, . 128-131 

Lawrence, . 132-133 

Lebanon,  . 134-135 

Lehigh, . 136-139 

Luzerne, . 140-143 

Lycoming, . 144-147 

McKean, . 148-149 

Mercer,  . 150-153 

Mifflin, . 154-155 

Monroe, . 156-157 

Montgomery,  . 158-161 

Montour,  . 162-163 

Northampton, . 164-167 
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Philadelphia,  .  . 

Pike, . 

Potter, . 

Schuylkill,  .... 

Snyder, . 

Somerset,  .... 

Sullivan, . 

Susquehanna,  .  . 

Tioga, . 

Union, . 
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Warren, . 

Washington,  .  .  . 

Wayne, . 

Westmoreland,  . 
Wyoming,  .... 

York, . 
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14-17 
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26-29 

30-33 

34-37 

38-41 

42-45 
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52-53 
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62-65 
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76-79 
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154-155 
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158-161 

162-163 

164-167 
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Northumberland,  . 168-171 

Perry,  . . 172-175 

Philadelphia,  . 176-179 

Pike, . 180-181 

Potter, . 182-185 

Schuylkill, . 180-189 

Snyder,  . ' . 190-191 

Somerset, . 192-195 

Sullivan, . 196-197 

Susquehanna .  198-201 

Tioga, .  202-205 

Union, .  206-207 

Venango,  .  208-211 

Warren, . 212-215 

Washington, . 216-219 

Wayne, . 220-223 

Westmoreland,  .  224-227 

Wyoming, .  228-229 

York,  .  230-233 
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